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EXECUTIVE SUMMARY

AS PART OF THE DEPARTMENT OF DEFENSE INSTALLATION RESTORATION PROGRAM

INVESTIGATING POTENTIALLY CONTAMINATED SITESSITE AT AIR NATIONAL GUARD ANG
FACILITIESFACILITIE ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT HAS CONDUCTED TWO

PART FEASIBILITY STUDY FS FOR THE WASHINGTON AIR NATIONAL GUARDSGUARD
SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGS THE SEATTLE ANGSANG IS

LOCATED ON 75ACRE PARCEL
OF LAND IN THE NORTHWEST PORTION OF THE KING

COUNTY INTERNATIONAL AIRPORT BOEING FIELD IN SEATTLE WASHINGTON

THE PHASE FS WAS COMPLETED IN CONJUNCTION WITH THE 1997 PHASE

REMEDIAL INVESTIGATION RI THE PHASE II FS PRESENTED HEREIN

COMPLEMENTSCOMPLEMENT THE EARLIER FS AND BUILDSBUILD UPON DATA COLLECTED DURING THE

1998 PHASE II RI AS DISCUSSED IN THE PHASE II RI REPORT ERM 1999
TRICHIOROETHENE TCE IN GROUNDWATER IS THE ONLY CONTAMINANT OF CONCERN

AT THE SEATTLE ANGSANG CONSIDERED TO POSE POTENTIAL THREAT TO HUMAN HEALTH

OR THE ENVIROPMENT HOWEVER AN ONSITE SOURCE OF THE TCE DETECTED IN

GROUNDWATER HAS NOT BEEN IDENTIFIED THE RESULTSRESULT OF THE RI SUGGEST THAT

THE TCE MAY ORIGINATE FROM AN OFFSITE SOURCE

DURING THE PHASE FS NUMBER OF
POTENTIAL

REMEDIAL ALTERNATIVESALTERNATIVE FOR

ADDRESSING TCE IN GROUNDWATER WERE IDENTIFIED AND EACH WAS SCREENED

WITH RESPECT TO RELATIVE EFFECTIVENESSEFFECTIVENES IMPLEMENTABILITY AND COST

HOWEVER THE PHASE FS REPORT ERM 1998B WAS INCOMPLETE DUE TO AN

INCOMPLETE CHARACTERIZATION OF THE SUBJECT SITE THE REPORT RECOMMENDED

FURTHER INVESTIGATION
AND EVALUATION OF TCE CONCENTRATIONSCONCENTRATION RELATIVE TO

APPLICABLE REGULATORY CRITERIA SO THAT THE REMEDIAL ALTERNATIVESALTERNATIVE COULD BE

FURTHER DEFINED

DIRECTPUSH SOIL SOIL VAPOR AND GROUNDWATER SAMPLESSAMPLE WERE COLLECTED AND

ANALYZED DURING THE PHASE II RI TO OBTAIN ADDITIONAL DATA ON VOC
CONCENTRATIONS ADDITIONALLY FIVE NEW MONITORING WELLSWELL WERE INSTALLED

AND QUARTERLY GROUNDWATER MONITORING WAS CONDUCTED TCE WAS NOT

DETECTED IN ANY OF THE SOIL SAMPLES THREE DIRECTPUSH GROUNDWATER

SAMPLESSAMPLE COLLECTED IN THE SOUTHERN PORTION OF THE STATION CONTAINED TCE
THE TCE CONCENTRATIONSCONCENTRATION IN TWO OF THE SAMPLESSAMPLE EXCEEDED THE WASHINGTON

STATE MODEL TOXICSTOXIC CONTROL ACT MTCA METHOD CLEANUP LEVEL OF

MICROGRAMSMICROGRAM PER LITER

ESI
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THE DIRECTPUSH GROUNDWATER SAMPLE RESULTSRESULT ARE CONSIDERED SCREENING

LEVEL DATA GROUNDWATER SAMPLESSAMPLE COLLECTED FROM MONITORING WELLSWELL

PROVIDE DEFINITIVE DATA FOR GROUNDWATER CHARACTERIZATION ALTHOUGH TCE

HAS BEEN DETECTED IN SEVERAL GROUNDWATER MONITORING WELLSWELL IN THE

SOUTHERN PORTION OF THE STATION CONCENTRATIONSCONCENTRATION HAVE GENERALLY BEEN BELOW

TGL HOWEVER THREE SAMPLESSAMPLE COLLECTED IN FEBRUARY AND MAY 1999

CONTAINED TCE CONCENTRATIONSCONCENTRATION ABOVE THE MTCA METHOD CLEANUP LEVEL

THE MAXIMUM CONCENTRATION DETECTED WAS 83 TGL THE RESULTSRESULT OF THE

PHASE II RI SUGGEST THAT THE TCE DETECTED IN GROUNDWATER AT THE SEATTLE

ANGSANG IS NOT SITERELATED RATHER THE TCE APPEARSAPPEAR TO BE RELATED TO

GROUNDWATER CONTAMINATION AT BOEING FACILITY IMMEDIATELY SOUTH OF THE

STATION ERM 1999

THISTHI PHASE II FS REPORT WAS ORIGINALLY INTENDED TO PROVIDE FURTHER

DEFINITION AND DETAILED ANALYSISANALYSI OF THE REMEDIAL ALTERNATIVESALTERNATIVE DEVELOPED

DURING THE PHASE FS HOWEVER BECAUSE NO SIGNIFICANT SITERELATED

ENVIRONMENTAL IMPACTSIMPACT HAVE BEEN IDENTIFIED AT THE SEATTLE ANGSANG
ADDITIONAL EVALUATION OF REMEDIAL ALTERNATIVESALTERNATIVE IS UNWARRANTED AT THISTHI TIME

CONSEQUENTLY THE REMEDIAL ALTERNATIVESALTERNATIVE DEVELOPED DURING THE PHASE FS

ARE PRESENTED AGAIN HERE FOR THE SAKE OF COMPLETENESSCOMPLETENES WITHOUT FURTHER

DEFINITION IT IS RECOMMENDED THAT QUARTERLY GROUNDWATER MONITORING BE

CONTINUED FOR YEAR UNTIL MAY OR JUNE 2000 IF THE MONITORING RESULTSRESULT

INDICATE THAT VOC CONCENTRATIONSCONCENTRATION IN GROUNDWATER COMPLY WITH MTCA
METHOD CLEANUP LEVELSLEVEL REMEDIAL ACTIONSACTION SHOULD BE DISCONTINUED AT THE

SITE

ES2
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SECTION 10

INTRODUCTION
4

THISTHI PHASE II FEASIBILITY STUDY PS REPORT HAS BEEN PREPARED FOR THE

SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGSANG IN SEATTLE WASHINGTON
THE PHASE II FS WAS CONDUCTED AS PART OF THE AIR NATIONAL GUARD ANG
INSTALLATION RESTORATION PROGRAM IRP UNDER CONTRACT DAHA9O9400T14

DELIVERY ORDER 0051 THE AIR NATIONAL GUARDINSTALLATION RESTORATION

PROGRAM BRANCH ANGCEVR PROVIDED TECHNICAL AND PROJECT

MANAGEMENT OVERSIGHT FOR THISTHI STUDY ON BEHALF OF THE ANG THISTHI FS

REPORT FOLLOWSFOLLOW THE RECOMMENDED ANGCEVR FORMAT AND CONTAINSCONTAIN THE

BASIC CONTENTSCONTENT SUGGESTED IN THE UNITED STATESSTATE ENVIRONMENTAL PROTECTION

AGENCY USEPA DOCUMENT GUIDANCE FOR CONDUCTING REMEDIAL INVESTIGATIONSINVESTIGATION

AND FEASIBILITY STUDIESSTUDIE UNDER CERCLA USEPA 1988

AS DISCUSSED IN THE PHASE II REMEDIAL INVESTIGATION RI REPORT ERM
1999 TRICHIOROETHENE TCE IN GROUNDWATER IS THE ONLY CONTAMINANT OF

CONCERN COC AT THE SEATTLE ANGSANG CONSIDERED TO POSE POTENTIAL THREAT

TO HUMAN HEALTH OR THE ENVIRONMENT TCE WAS DETECTED AT CONCENTRATIONSCONCENTRATION

EXCEEDING THE WASHINGTON STATE MODEL TOXICSTOXIC CONTROL ACT MTCA
METHOD CLEANUP LEVEL OF MICROGRAMSMICROGRAM PER LITER JTGL IN THREE DIRECT

PUSH GROUNDWATER SAMPLESSAMPLE COLLECTED IN THE SOUTHERN PORTION OF THE

STATION THE HIGHEST CONCENTRATION DETECTED IN THESE SAMPLESSAMPLE WAS 25 MGL
ICE ALSO WAS DETECTED AT CONCENTRATIONSCONCENTRATION OF 57 TO 83 JTGL IN THREE

GROUNDWATER SAMPLESSAMPLE COLLECTED IN FEBRUARY AND MAY 1999 FROM

MONITORING WELLSWELL NEAR THE SOUTHERN STATION BOUNDARY PRIOR TO FEBRUARY

1999 TCE HAD NOT BEEN DETECTED ABOVE IIGL IN ANY MONITORING WELLS

NO ONSITE SOURCESSOURCE OF TCE HAVE BEEN IDENTIFIED THE PHASE II RI RESULTSRESULT

SUGGEST THAT THE TCE MAY BE RELATED TO GROUNDWATER CONTAMINATION AT THE

BOEING FACILITY IMMEDIATELY SOUTH OF THE STATION ERM 1999

IN ORDER TO SIMPLIFY THE FS PROCESSPROCES MODIFIED FOCUSED FS FORMAT WAS

USED FOR THISTHI STUDY USEPA 1993 THE TECHNOLOGIESTECHNOLOGIE AND ALTERNATIVESALTERNATIVE

EVALUATED WERE WEIGHTED TOWARD THOSE THAT ARE CONSISTENT WITH THE

WASHINGTON STATE DEPARTMENT OF ECOLOGYSECOLOGY WDOESWDOE PREFERENCE FOR

TECHNOLOGIESTECHNOLOGIE THAT REDUCE MASSMAS VOLUME OR TOXICITY AS STATED IN THE MTCA

CLEANUP REGULATION WASHINGTON ADMINISTRATIVE CODE CHAPTER 173340

WDOE 1996

11
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11 PURPOSE AND ORGANIZATION OF REPORT

THE PURPOSE OF THISTHI PHASE II FS REPORT IS TO DESCRIBE THE DEVELOPMENT AND

SCREENING OF REMEDIAL ALTERNATIVESALTERNATIVE FOR CONTAMINATED MEDIA IDENTIFIED AT

THE SEATTLE ANGS THE REMEDIAL ALTERNATIVESALTERNATIVE WERE DEVELOPED DURING THE

PHASE FS WHICH WAS PREPARED IN CONJUNCTION WITH THE PHASE RI

THE OBJECTIVESOBJECTIVE OF THE FS ARE TO

DEVELOP SCREEN AND EVALUATE REMEDIAL ALTERNATIVESALTERNATIVE FOR ADDRESSING

TCEIMPACTED GROUNDWATER AT THE STATION THAT MAY POSE THREAT TO

HUMAN HEALTH OR THE ENVIRONMENT AND

RECOMMEND THE MOST COSTEFFECTIVE REMEDIAL ALTERNATIVESALTERNATIVE THAT

ADEQUATELY PROTECT HUMAN HEALTH WELFARE AND THE ENVIRONMENT

THE PHASE REMEDIAL INVESTIGATIONFEASIB STUDY RIFSRIF WORK PLAN

ERM 1996 INDICATED THAT FOCUSED PS APPROACH WOULD BE APPLIED IF SITE

CONDITIONSCONDITION WERE FAVORABLE AND THAT THE FOCUSED FS WOULD CONTAIN THE

ELEMENTSELEMENT OUTLINED IN THE USEPA GUIDANCE TITLED PRESUMPTIVE REMEDIESREMEDIE

POLICY AND PROCEDURESPROCEDURE USEPA 1993 THE MODIFIED FOCUSED FS PRESENTED

HEREIN IS MORE COMPREHENSIVE THAN OUTLINED IN THE USEPA GUIDANCE THE

REASON FOR THISTHI IS THAT USEPA PRESUMPTIVE REMEDIESREMEDIE ARE CURRENTLY

AVAILABLE ONLY FOR EXSITU GROUNDWATER TREATMENT TECHNOLOGIESTECHNOLOGIE USEPA

1996 WHEREASWHEREA CONTAINMENT AND INSITU TREATMENT TECHNOLOGIESTECHNOLOGIE ARE

POTENTIALLY APPLICABLE TO THE SEATTLE ANGS

THISTHI PHASE II PS REPORT BEGINSBEGIN WITH BRIEF OVERVIEW OF THE SITE HISTORY AND

RESULTSRESULT OF THE RI FOLLOWED BY THE DEVELOPMENT AND SCREENING OF REMEDIAL

ALTERNATIVESALTERNATIVE AS PRESENTED IN THE PHASE FS REPORT THE CONTENTSCONTENT OF THE

SECTIONSSECTION ARE AS FOLLOWSFOLLOW

SECTION 10 PRESENTSPRESENT BACKGROUND INFORMATION FOR THE SEATTLE ANGSANG
INCLUDING SITE LOCATION AND HISTORY

SECTION 20 PRESENTSPRESENT THE REMEDIAL ACTION OBJECTIVESOBJECTIVE AND THE GENERAL

RESPONSE ACTIONSACTION TO BE CONSIDERED REMEDIATION TECHNOLOGIESTECHNOLOGIE

APPLICABLE TO TCE CONTAMINATION IN GROUNDWATER ARE ALSO IDENTIFIED

AND SCREENED IN THISTHI SECTION

SECTION 30 PRESENTSPRESENT THE POTENTIAL REMEDIAL ALTERNATIVESALTERNATIVE DEVELOPED FOR

THE SEATTLE ANGSANG AND DESCRIBESDESCRIBE THE SCREENING PROCESSPROCES THAT WAS USED TO

SELECT ALTERNATIVESALTERNATIVE FOR FURTHER DETAILED ANALYSIS

12
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SECTION 40 OUTLINESOUTLINE THE SEVEN CRITERIA TYPICALLY USED TO PERFORM

DETAILED ANALYSISANALYSI OF REMEDIAL ALTERNATIVESALTERNATIVE DEVELOPED DURING AN FS THE

REMEDIAL ALTERNATIVESALTERNATIVE DEVELOPED DURING THE PHASE FS ARE NOT

ANALYZED IN DETAIL BECAUSE ANY REMEDIAL ACTION BEYOND CONTINUED

GROUNDWATER MONITORING APPEARSAPPEAR TO BE UNWARRANTED AT THISTHI TIME

CONSEQUENTLY THE DETAILED ANALYSISANALYSI THAT NORMALLY WOULD BE PRESENTED

IN THISTHI SECTION IS INSTEAD REPLACED BY THE DETERMINATION THAT ONLY

LIMITED CONTINUATION OF GROUNDWATER MONITORING IS JUSTIFIED

SECTION 50 PRESENTSPRESENT CONCLUSIONS

SECTION 60 LISTSLIST REFERENCES

APPENDICESAPPENDICE TO THISTHI REPORT INCLUDE THE FOLLOWING

APPENDIX GEOLOGIC CROSSCROS SECTIONSSECTION FROM THE RI

APPENDIX HYDROGEOLOGIC DATA FROM THE RI

APPENDIX RI SAMPLING LOCATIONSLOCATION AND ANALYSESANALYSE AND

APPENDIX TABLESTABLE SUMMARIZING THE IDENTIFICATION OF COCSCOC AT THE

SEATTLE ANGS

12 BACKGROUND INFORMATION

THE SEATTLE ANGSANG IS AT 6736 ELLISELLI AVENUE SOUTH IN SEATTLE WASHINGTON

FIGURE 11 THE STATION OCCUPIESOCCUPIE APPROXIMATELY 75 ACRESACRE OF LAND IN THE

NORTHWEST PORTION OF THE KING COUNTY INTERNATIONAL AIRPORT BOEING

FIELD

121 SITE DESCRIPTION

ONE IRP SITE HAS BEEN IDENTIFIED AT THE SEATTLE ANGS THISTHI SITE DESIGNATED

AS IRP SITE BURIAL SITE THE IRP SITE IS IN THE NORTHEAST CORNER OF THE

STATION FIGURE 12 THE IRP SITE IS APPROXIMATELY 175 FEET LONG BY 175

FEET WIDE AND IS COVERED WITH ASPHALT WITH THE EXCEPTION OF THE GRASS
COVERED NORTHEAST CORNER THE NORTH AND EAST SIDESSIDE OF THE IRP SITE ARE

BOUNDED BY 6FOOTHIGH CHAIN LINK FENCE THAT SURROUNDSSURROUND THE ENTIRE

STATION

13
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THE FOLLOWING TEXT PRESENTSPRESENT SELECTED SITE INFORMATION FROM THE PHASE II RI

REPORT ERM 1999 MORE DETAILED DESCRIPTION OF EACH TOPIC IS FOUND IN

THE RI REPORT

1211 LAND USE

THE SEATTLE ANGSANG IS ZONED FOR INDUSTRIAL USE PROPERTIESPROPERTIE TO THE NORTH EAST

AND SOUTH ALSO ARE ZONED FOR INDUSTRIAL USE AND HAVE HISTORICALLY BEEN

USED FOR INDUSTRIAL PURPOSES PROPERTY TO THE WEST OF THE SITE ACROSSACROS ELLISELLI

AVENUE SOUTH IS RESIDENTIAL

1212 TOPOGRAPHY

THE SEATTLE ANGSANG IS LOCATED IN KING COUNTY IN THE PUGET SOUND LOWLANDSLOWLAND

PHYSIOGRAPHIC PROVINCE THE STATION IS ON FLAT LEVEL TERRAIN WITH SURFACE

ELEVATION OF APPROXIMATELY 14 FEET ABOVE MEAN SEA LEVEL

1213 CLIMATE

THE CLIMATE IN THE SEATTLE AREA IS CHARACTERIZED BY MILD SUMMERSSUMMER AND COOL

WINTERSWINTER WITH LONG SPRING AND FALL SEASONS THE AVERAGE DAILY TEMPERATURE

RANGESRANGE FROM 37 TO 47 DEGREESDEGREE FAHRENHEIT IN THE WINTER AND FROM 55 TO

72F IN THE SUMMER

THE AVERAGE ANNUAL PRECIPITATION IS 3884 INCHESINCHE INCLUDING 74 INCHESINCHE OF

SNOW THE
GREATEST PERCENTAGE OF RAINFALL OCCURSOCCUR FROM NOVEMBER TO

JANUARY FREE WATER SURFACE EVAPORATION IN THE SEATTLE AREA IS

APPROXIMATELY 25 INCHESINCHE PER YEAR RESULTING
IN NET PRECIPITATION OF 1384

INCHESINCHE PER YEAR

PREVAILING WIND IS FROM THE SOUTHWEST AND THE HIGHEST AVERAGE WIND

SPEED OF 98 MILESMILE PER HOUR OCCURSOCCUR IN MARCH

1214 SENSITIVE RECEPTORSRECEPTOR

THERE ARE NO CITY OF SEATTLE WATER DEPARTMENT MUNICIPAL WELLSWELL WITHIN

MILESMILE OF THE SEATTLE ANGSANG AND NO PRIVATE DRINKING WATER WELLSWELL WITHIN

MILE OF THE STATION THE SURROUNDING POPULATION OBTAINSOBTAIN DRINKING WATER

FROM MUNICIPAL SOURCES

THERE ARE NO CRITICAL HABITATSHABITAT OR ENDANGERED OR THREATENED SPECIESSPECIE

IDENTIFIED WITHIN MILESMILE OF THE SEATTLE ANGS

16
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1215 SITE GEOLOGY

THE NEARSURFACE GEOLOGY AT THE SEATTLE ANGSANG IS PREDOMINANTLY COMPOSED

OF TWO UNITS THE FIRST UNIT IS
SILTY SAND FILL MATERIAL PRESENT TO DEPTH OF

APPROXIMATELY FEET BELOW GROUND SURFACE BGS THE FILL MATERIAL IS

CONSISTENT WITH THE DESCRIPTIONSDESCRIPTION OF THE MATERIAL USED TO RAISE THE

DUWAMISH VALLEY FOR DEVELOPMENT IN THE 1910S THE SECOND UNIT CONSISTSCONSIST

PRIMARILY OF WELLSORTED FINEGRAINED SAND RIVER ALLUVIUM AND IS PRESENT

FROM APPROXIMATELY FEET BGS TO 215 FEET BGS THE MAXIMUM DEPTH

EXPLORED DURING THE RI DETAILSDETAIL REGARDING SITE GEOLOGY ARE PROVIDED IN THE

PHASE II RI REPORT GEOLOGIC CROSSSECTIONSCROSSSECTION OF THE STATION ARE PROVIDED IN

APPENDIX A

1216 LOCAL HYDROGEOLOGY

GROUNDWATER EXISTSEXIST IN AN UNCONFINED AQUIFER AT DEPTH OF TO 10 FEET BGS

WITHIN THE UPPER PART OF THE RECENT RIVER ALLUVIUM AND THE LOWER PORTION OF

THE SILTY SAND FILL UNIT THE INFERRED GROUNDWATER FLOW DIRECTION IS SOUTH

TOWARD THE DUWAMISH WATERWAY AT AN APPROXIMATE GRADIENT OF 0002 FEET

PER FOOT THE DEPTH TO GROUNDWATER IS INFLUENCED BY SEASONAL

PRECIPITATION THISTHI INFLUENCE IS ILLUSTRATED BY 2FOOT INCREASE IN

GROUNDWATER ELEVATIONSELEVATION BETWEEN OCTOBER 1996 AND JANUARY 1997

APPENDIX B

SLUG TESTSTEST CONDUCTED AT MONITORING WELL MW3 GENERATED HYDRAULIC

CONDUCTIVITY ESTIMATESESTIMATE OF 125X10 TO 609X104 FEET PER SECOND WHICH ARE

CONSISTENT WITH THE PREDOMINANT SAND LITHOLOGY OBSERVED IN THE SHALLOW

AQUIFER MONITORING WELL CONSTRUCTION DATA GROUNDWATER ELEVATION DATA

AND REPRESENTATIVE POTENTIOMETRIC SURFACE MAPSMAP ARE PROVIDED IN APPENDIX

B DETAILED HYDROGEOLOGIC DESCRIPTION IS PROVIDED IN THE PHASE II RI

REPORT

122 SITE HISTORY

THE SEATTLE ANGSANG WAS CONSTRUCTED DURING WORLD WAR II BY THE WAR

DEPARTMENT AND USED BY THE ARMY AND AIR FORCE AS AN AIRCRAFT FACTORY

SCHOOL IN 1948 THE PROPERTY WAS GIVEN TO KING COUNTY AS SURPLUSSURPLU

PROPERTY AND WAS SUBSEQUENTLY LEASED TO THE WASHINGTON ANG THE

INITIAL PROPERTY WAS 17 ACRESACRE AND INCLUDED 15 BUILDINGSBUILDING ALL OF WHICH WERE

SUBSEQUENTLY DEMOLISHED THE SQUADRON STATIONED AT THE SEATTLE ANGSANG
WENT THROUGH SEVERAL NAME CHANGESCHANGE AND DUTY ASSIGNMENTS IN 1988 THE

SEATTLE ANGSANG SQUADRON ACQUIRED ITS CURRENT NAME THE 143RD COMBAT

17
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COMMUNICATIONSCOMMUNICATION SQUADRON CCSQ THE 143RD CCSQ PROVIDESPROVIDE MOBILE

COMMUNICATION EQUIPMENT AND SUPPORT FOR AIRPORTSAIRPORT AND AIRFIELDS

THE SEATTLE ANGSANG CURRENTLY HOUSESHOUSE FIVE BUILDINGSBUILDING FIGURE 12 THE PAINT

STORAGE BUILDING BUILDING 203 THE AEROSPACE GROUND EQUIPMENT

AGEMOTOR VEHICLE BUILDING BUILDING 202 THE MOBILITY STORAGE

BUILDING BUILDING 204 THE COMMUNICATIONSADMIN BUILDING

BUILDING 201 AND THE NEW MOBILITY STORAGE BUILDING OTHER SITE

FEATURESFEATURE INCLUDE MISCELLANEOUSMISCELLANEOU ABOVEGROUND STORAGE TANKSTANK VAN ISLAND

AND AN OILWATER SEPARATOR THE STATION USED TO HAVE WASHRACK AND

SEVERAL UNDERGROUND STORAGE TANKSTANK USTSUST THE WASHRACK AND USTSUST ARE NO

LONGER PRESENT AT THE SITE

SOLID WASTESWASTE GENERATED FROM THE 1950S1950 THROUGH 1968 AT THE AGEMOTOR
VEHICLE MAINTENANCE BUILDING POWER PRODUCTION BUILDING AND

COMMUNICATIONADMINI BUILDING WERE REPORTEDLY BURNED

ANDOR BURIED AT THE IRP SITE OR DISPOSED OF OFFSITE WASTESWASTE GENERATED

DURING THISTHI TIME PERIOD INCLUDED RADIO TUBESTUBE SOLVENTSSOLVENT WASTE MOTOR OILSOIL

KEROSENE BATTERIESBATTERIE BRAKE FLUID SPRAY PAINTSPAINT PAINT THINNERSREMOVERSTHINNERSREMOVER

METHYL ETHYL KETONE XYLENE AND NAPHTHA

PRESENTLY HAZARDOUSHAZARDOU WASTESWASTE ARE COLLECTED AND DISPOSED OF BY LICENSED

CONTRACTOR OR THROUGH THE DEFENSE REUTILIZATION AND MARKETING OFFICE AT

FORT LEWISLEWI WASHINGTON

123 PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION

THREE IRP INVESTIGATIONSINVESTIGATION HAVE BEEN CONDUCTED AT THE SEATTLE ANGSANG

PRELIMINARY ASSESSMENT PA WAS CONDUCTED BY THE ANG IN

DECEMBER 1993

PRELIMINARY ASSESSMENTSITE INSPECTION PASI WAS CONDUCTED BY

OPERATIONAL TECHNOLOGIESTECHNOLOGIE CORPORATION IN 1994

TWOPART RI WAS CONDUCTED BY ENVIRONMENTAL RESOURCESRESOURCE

MANAGEMENT BETWEEN 1996 AND 1999

THE PA FOCUSED ON THE IDENTIFICATION AND EVALUATION OF HISTORIC AND

CURRENT USE HANDLING AND DISPOSAL PRACTICESPRACTICE OF HAZARDOUSHAZARDOU MATERIALSMATERIAL AND

HAZARDOUSHAZARDOU WASTE AT THE SEATTLE ANGS BASED ON THE RESULTSRESULT OF THE PA ONE

AREA OF CONCERN SUBSEQUENTLY DESIGNATED IRP SITE BURIAL SITE WAS

18
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IDENTIFIED AS BEING POTENTIALLY CONTAMINATED WITH HAZARDOUSHAZARDOU MATERIALSMATERIAL

ANDOR WASTE THUSTHU WARRANTING FURTHER IRP INVESTIGATION

THE FOCUSFOCU OF THE PASI WAS TO IDENTIFY IRP SITESSITE AND TO CONFIRM THE

PRESENCE OR ABSENCE OF SOIL AND GROUNDWATER CONTAMINATION ASSOCIATED

WITH PAST HAZARDOUSHAZARDOU MATERIAL AND HAZARDOUSHAZARDOU WASTE HANDLING AND DISPOSAL

PRACTICES FIELD ACTIVITIESACTIVITIE FOR THE PASI INCLUDED SCREENING AND

CONFIRMATION ACTIVITIES THE SCREENING ACTIVITIESACTIVITIE INCLUDED SOIL VAPOR

SURVEY GROUNDPENETRATING RADAR SURVEY AND MAGNETOMETER SURVEY AT

THE IRP SITE CONFIRMATION ACTIVITIESACTIVITIE INCLUDED THE COLLECTION OF SOIL

SAMPLESSAMPLE FROM THREE SOIL BORINGSBORING AND ONE MONITORING WELL BORING AND THE

INSTALLATION AND SAMPLING OF THREE GROUNDWATER MONITORING WELLS

CONSTITUENTSCONSTITUENT DETECTED AT CONCENTRATIONSCONCENTRATION ABOVE MTCA CLEANUP LEVELSLEVEL

ANDOR SITESPECIFIC BACKGROUND CONCENTRATIONSCONCENTRATION DURING THE PASI INCLUDE

TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH IN SOIL GROSSGROS ALPHA AND GROSSGROS BETA

RADIATION IN SOIL AND GROUNDWATER AND METALSMETAL IN GROUNDWATER

THE FOCUSFOCU OF THE RI WAS TO DETERMINE THE NATURE AND EXTENT OF

CONTAMINATION ASSOCIATED WITH THE IRP SITE THE RI WAS CONDUCTED IN TWO

PHASES FIELD ACTIVITIESACTIVITIE FOR THE PHASE RI INCLUDED SCREENING AND

CONFIRMATION ACTIVITIES THE SCREENING ACTIVITIESACTIVITIE INCLUDED ORGANIC VAPOR

SCREENING AND TPH SCREENING OF SOIL SAMPLES CONFIRMATION ACTIVITIESACTIVITIE

INCLUDED THE COLLECTION AND ANALYSISANALYSI OF 22 DIRECTPUSH GROUNDWATER

SAMPLESSAMPLE 10 SURFACE SOIL SAMPLESSAMPLE STORM SEWER CATCH BASIN SAMPLESSAMPLE AND

SUBSURFACE SOIL SAMPLESSAMPLE FROM 11 SOIL BORINGS ADDITIONAL PHASE RI

ACTIVITIESACTIVITIE INCLUDED THE INSTALLATION OF FIVE GROUNDWATER MONITORING WELLSWELL

QUARTERLY SAMPLING OF THE RI AND PASI MONITORING WELLSWELL FOR YEAR AND

AQUIFER SLUG TESTING TO ESTIMATE HYDRAULIC CONDUCTIVITY

FIELD ACTIVITIESACTIVITIE FOR THE PHASE II RI INCLUDED SOIL VAPOR SAMPLING AT 40

LOCATIONSLOCATION ACROSSACROS THE SITE DIRECTPUSH SOIL AND GROUNDWATER SAMPLING AT 20

LOCATIONSLOCATION INSTALLATION OF FIVE GROUNDWATER MONITORING WELLSWELL AND QUARTERLY

GROUNDWATER MONITORING FOR YEAR SAMPLING LOCATION MAPSMAP AND

SUMMARY OF THE SAMPLESSAMPLE COLLECTED AND ANALYSESANALYSE CONDUCTED DURING THE RI

ARE PROVIDED IN APPENDIX C COMPLETE ANALYTICAL TESTING RESULTSRESULT AND

INTERPRETATION OF THE RI DATA ARE PRESENTED IN THE PHASE AND II RI REPORTSREPORT

ERM 1998A ERM 1999

NUMERIC PROJECT SCREENING GOALSGOAL PSGSPSG WERE DEVELOPED DURING THE RI FOR

USE IN IDENTIFYING COCSCOC IN SOIL AND GROUNDWATER THE PSGSPSG WERE DERIVED

FROM STATE AND FEDERAL APPLICABLE OR RELEVANT AND APPROPRIATE

REQUIREMENTSREQUIREMENT ARARS PSGSPSG FOR EACH CONSTITUENT DETECTED DURING THE RI

ARE LISTED IN APPENDIX ALONG WITH TABLESTABLE THAT SUMMARIZE THE SCREENING

19
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PROCESSPROCES USED TO IDENTIFY COCS TCE IN GROUNDWATER IS THE ONLY COC
IDENTIFIED AT THE SEATTLE ANGSANG THAT IS CONSIDERED TO POSE POTENTIAL THREAT

TO HUMAN HEALTH OR THE ENVIRONMENT

124 NATURE AND EXTENT OF CONTAMINATION

TCE HAS BEEN DETECTED IN GROUNDWATER SAMPLESSAMPLE COLLECTED IN THE SOUTHERN

PORTION OF THE STATION THE SAMPLESSAMPLE WERE COLLECTED FROM BOTH DIRECTPUSH

IE GEOPROBESTRATAPROBE BORINGSBORING AND GROUNDWATER MONITORING WELLSWELL

INSTALLED DURING THE RI THE RI RESULTSRESULT FOR ICE IN GROUNDWATER ARE

SUMMARIZED IN APPENDIX AND DEPICTED ON FIGURE 13 TCE WAS

DETECTED IN DIRECTPUSH SAMPLESSAMPLE GP2 GP4 GP5 GP36 GP37 ARID

GP38 AT CONCENTRATIONSCONCENTRATION RANGING FROM 10 TO 25 MICROGRAMSMICROGRAM PER LITER

JTGL TCE ALSO HAS BEEN DETECTED IN GROUNDWATER SAMPLESSAMPLE COLLECTED

FROM MONITORING WELLSWELL MW4 MW5 MW6 MW7 AND MW8 AT

CONCENTRATIONSCONCENTRATION RANGING FROM 20 TO 83 JIGL

THE DIRECTPUSH GROUNDWATER SAMPLE RESULTSRESULT ARE CONSIDERED SCREENING

LEVEL DATA THE GROUNDWATER SAMPLESSAMPLE COLLECTED FROM MONITORING WELLSWELL ON

THE OTHER HAND PROVIDE DEFINITIVE DATA FOR GROUNDWATER CHARACTERIZATION

THE GROUNDWATER SAMPLE COLLECTED FROM MONITORING WELL MW8 IN

FEBRUARY 1999 83 JTGL AND THE SAMPLESSAMPLE COLLECTED FROM WELLSWELL MW6 AND

MWSMWIN MAY 1999 57 AND 19 IGL RESPECTIVELY EXCEEDED THE MTCA
METHOD CLEANUP LEVEL FOR TCE OF JLGL

AN ONSITE SOURCE AREA FOR THE TCE DETECTED IN GROUNDWATER HAS NOT BEEN

IDENTIFIED AT THE STATION OUT OF 27 SOIL SAMPLESSAMPLE ANALYZED FOR VOCSVOC DURING

THE RI ONLY ONE WAS FOUND TO CONTAIN TCE THE TCE CONCENTRATION

REPORTED IN THISTHI SAMPLE 017 MILLIGRAMSMILLIGRAM PER KILOGRAM WAS BELOW THE

MTCA METHOD CLEANUP LEVEL OF 05 MILLIGRAMSMILLIGRAM PER KILOGRAM

FURTHERMORE THISTHI SOIL SAMPLE WAS COLLECTED AT THE DEPTH OF THE WATER TABLE

IN THE BORING FOR MONITORING WELL MW3 AND THUSTHU MAY HAVE CONTAINED

TCEIMPACTED GROUNDWATER THAT BIASED THE ANALYTICAL RESULTS CHLORINATED

VOCSVOC WERE NOT DETECTED IN ANY OF THE OTHER RI SOIL SAMPLES AS DISCUSSED

IN THE PHASE II RI REPORT ERM 1999 IT APPEARSAPPEAR THAT THE TCE DETECTED IN

GROUNDWATER AT THE SEATTLE ANGSANG MAY BE RELATED TO GROUNDWATER

CONTAMINATION AT THE BOEING FACILITY IMMEDIATELY SOUTH OF THE STATION

125 CONTAMINANT FATE AND TRANSPORT

THE FATE AND TRANSPORT OF TCE AS DISCUSSED IN THE PHASE II RI REPORT IS

SUMMARIZED AS FOLLOWS THE PRIMARY ROUTE OF MIGRATION FOR TCE AT THE
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SEATTLE ANGSANG IS ASSUMED TO BE TRANSPORT IN GROUNDWATER IN GENERAL FATE

AND TRANSPORT OF TCE IN GROUNDWATER IS CONTROLLED BY ITS AFFINITY FOR

ORGANIC CARBON CONSTITUENTSCONSTITUENT IN SOIL RATESRATE OF BIODEGRADATION AND BIOKINETIC

DECAY AND THE SOLUBILITYBASED DIFFUSIVE DILUTION OF THE COMPOUND IN THE

SATURATED ZONE TRANSPORT OF ICE IN GROUNDWATER CAN BE IMPEDED BY ITS

ADSORPTION TO ORGANIC MATERIAL IN SOIL AND ITS TENDENCY TO VOLATILIZE AND TO

LESSER DEGREE BY NATURAL DEGRADATION PROCESSES DEGRADATION OF TCE

THROUGH AEROBIC ANAEROBIC OR ABIOTIC PROCESSESPROCESSE AT THE SEATTLE ANGSANG IS

DIFFICULT TO ASSESSASSES BECAUSE ANALYTICAL TESTING CONDUCTED TO DATE HAS NOT

INCLUDED THE FULL SUITE OF EXPECTED DEGRADATION PRODUCTSPRODUCT EG ETHENE

ETHANE OR THE RELEVANT INDICATOR CHEMICALS ALTHOUGH LOW LEVELSLEVEL OF AN

INTERMEDIATE DEGRADATION PRODUCT CIS12DICHLOROETHEN HAVE BEEN

DETECTED IN ONE MONITORING WELL MW5 THE DATA ARE TOO SPARSE TO DRAW

ANY CONCLUSIONS

126 BASELINE RISK ASSESSMENT

PRELIMINARY BASELINE RISK ASSESSMENT WAS CONDUCTED AS PART OF THE RI TO

EVALUATE THE POTENTIAL FOR ICE IN GROUNDWATER AT THE STATION TO CAUSE

ADVERSE HEALTH EFFECTSEFFECT IN EXPOSED INDIVIDUALSINDIVIDUAL VIA INGESTION OF TCE
CONTAMINATED DRINKING WATER USING THE RISK EVALUATION METHODSMETHOD

DESCRIBED IN ERM 1999 THE ESTIMATED CANCER RISK ASSOCIATED WITH THE

MAXIMUM TCE CONCENTRATION DETECTED IN MONITORING WELLSWELL DURING THE RI

83 IGL IS 2O9X1O THISTHI VALUE EXCEEDSEXCEED THE WDOE ACCEPTABLE CANCER

RISK LEVEL OF LXLFT6 FOR INDIVIDUAL HAZARDOUSHAZARDOU SUBSTANCES
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SECTION 20

IDENTIFICATION AND SCREENING OF
TECHNOL OGLESOGLE

21 INTRODUCTION

THISTHI SECTION DISCUSSESDISCUSSE REMEDIAL ACTION OBJECTIVESOBJECTIVE RAOSRAO AND GENERAL

RESPONSE ACTIONSACTION AND IDENTIFIESIDENTIFIE POTENTIALLY APPLICABLE TECHNOLOGIESTECHNOLOGIE FOR

REMEDIATION OF TCE IN GROUNDWATER AT THE SEATTLE ANGS THE REMEDIATION

TECHNOLOGIESTECHNOLOGIE ARE THEN SCREENED USING CRITERIA OF EFFECTIVENESSEFFECTIVENES

IMPLEMENTABILITY AND COST TECHNOLOGIESTECHNOLOGIE THAT ARE RETAINED AT THE END OF

THISTHI SECTION ARE CARRIED OVER TO SECTION 30 FOR THE DEVELOPMENT AND

SCREENING OF REMEDIAL ALTERNATIVES

THE INFORMATION PRESENTED IN THISTHI SECTION WAS DEVELOPED IN CONJUNCTION

WITH THE PHASE RI BEFORE THE ADDITIONAL PHASE II DATA WERE COLLECTED

SUPPORTING THE CONCLUSION THAT THE TCE IN GROUNDWATER IS NOT SITERELATED

THE DISCUSSION OF RAOSRAO GENERAL RESPONSE ACTIONSACTION AND REMEDIATION

TECHNOLOGIESTECHNOLOGIE IS INCLUDED IN THISTHI PHASE II FS REPORT FOR THE SAKE OF

COMPLETENESS EXCEPT FOR MINOR TEXT REVISIONSREVISION TO REFLECT THE PHASE II RI

RESULTSRESULT THE INFORMATION IS PRESENTED AS IT APPEARED IN THE PHASE FS

REPORT THE NEED FOR FURTHER REMEDIAL ACTION TO ADDRESSADDRES TCE IN

GROUNDWATER AT THE STATION IS ADDRESSED IN SECTION 40

22 REMEDIAL ACTION OBJECTIVESOBJECTIVE

SECTION 10 SUMMARIZED THE NATURE AND EXTENT OF TCE CONTAMINATION IN

GROUNDWATER AT THE SEATTLE ANGS THE RI RESULTSRESULT SUGGEST THAT DUE TO THE

PRESENCE OF DISSOLVED TCE AT CONCENTRATIONSCONCENTRATION ABOVE THE MTCA METHOD

CLEANUP LEVEL GROUNDWATER AT THE STATION COULD POSE AN UNACCEPTABLE

RISK TO HUMAN HEALTH UNDER THE REASONABLE MAXIMUM EXPOSURE SCENARIO

ASSUMPTIONSASSUMPTION OF MTCA IE SITE GROUNDWATER USED AS DRINKING WATER TO

MITIGATE THESE POTENTIAL HEALTH RISKSRISK AND ENSURE PROTECTION OF GROUNDWATER

RESOURCESRESOURCE SITESPECIFIC RAOSRAO HAVE BEEN DEVELOPED THESE RAOSRAO SERVE AS

THE PERFORMANCE OBJECTIVESOBJECTIVE FOR GROUNDWATER REMEDIATION AT THE STATION

21
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RAOSRAO ARE DEVELOPED FROM RISKBASED STATE AND FEDERAL NUMERIC ARARS

RAOSRAO FOR CLEANUP ACTIONSACTION AT THE SEATTLE ANGSANG ARE AS FOLLOWSFOLLOW

PREVENT OR ELIMINATE OFFSITE MIGRATION OF TCE AT CONCENTRATIONSCONCENTRATION

EXCEEDING THE MTCA METHOD CLEANUP LEVEL OF IGL AND

PREVENT THE INGESTION OF GROUNDWATER EXCEEDING THE MTCA METHOD

CLEANUP LEVEL OF ITGL

23 GENERAL RESPONSE ACTIONSACTION

THE GENERAL RESPONSE ACTIONSACTION DEVELOPED FOR REMEDIATION OF GROUNDWATER

AT THE SEATTLE ANGSANG ARE LISTED ON TABLE 21 AND INCLUDE

NO ACTION

LIMITED ACTIONSACTION

CONTAINMENT ACTIONSACTION

GROUNDWATER EXTRACTION ACTIONSACTION AND

EXSITU OR INSITU GROUNDWATER TREATMENT ACTIONS

IN ADDITION TABLE 21 LISTSLIST POSSIBLE DISCHARGE ACTIONSACTION FOR EXTRACTED

GROUNDWATER CONSIDERATION OF THE NO ACTION RESPONSE IS REQUIRED

COMPONENT OF THE FS PROCESSPROCES AS IT PROVIDESPROVIDE BASELINE FOR COMPARISON

LIMITED ACTIONSACTION INCLUDE MEASURESMEASURE TAKEN TO LIMIT HUMAN EXPOSURE TO

CONTAMINATION OTHER THAN REMEDIATION CONTAINMENT GROUNDWATER

EXTRACTION AND GROUNDWATER TREATMENT ACTIONSACTION INCLUDE MEASURESMEASURE INTENDED

TO REDUCE THE TOXICITY MOBILITY MASSMAS ANDOR VOLUME OF TCEIMPACTED

GROUNDWATER

FOR THE PURPOSE OF THE PHASE FS THE GROUNDWATER VOLUME TO WHICH

RESPONSE ACTIONSACTION MAY BE APPLIED WAS ASSUMED TO BE 230000 GALLONS THISTHI

ESTIMATE WAS DERIVED FROM THE PHASE RI SITECHARACTERIZATIO DATA
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TABLE 21

COCE

CAPPING

SLURRY WALL

RESPONSE ACTIONSACTION AND TECHNOLOGY SCREENING FOR TRICHIOROETHENE IN GROUNDWATER143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

RESPONSE ACTION

REMEDIATIONTECHNOLOGY TYPE PROCESSPROCES OPTION DESCRISTION RETAIN REASONSREASON COMMENTSCOMMENT

NO ACTION NO ACTION NONE MO INSTITUTIONAL CONTROLSCONTROL OR

TREATMENT YES REQUIRED BASELINE FOR COMPARISON

LIMITED ACTIONSACTION INSTITUTIONAL CONTROLSCONTROL PROPERTYWATER USERESTRICTIONSRESTRICTION ORNOTIFICATIONSNOTIFICATION

LIMITSLIMIT FUTURE PROPERTY ANDOR GROUNDWATER USETHROUGH LEGAL MEANSMEAN DEED RESTRICTIONSRESTRICTION YES 23 CONSERVATIVE APPROACH MAY
BE UNOEWSSARYSINCE SITE ANTICIPATED TO BE AN

INDUSTRIAL FACILITY FOR

THE LONG TERMIENCMG FENCING OR

OTHER MEANSMEAN OT IRMITMG SITE ACCESS NO PERIMETER FENCE ALREADY IN PLACE ADDITIONALFENCING UNNECESSARY ALSO LIMITEDEFFECTIVENESSUTILIT FOR GROUNDWATERCONTAMINATIONSIGNSSIGN SIGNSSIGN CR

OTHER MEANSMEAN OF WARNING POTENTIAL TRESPASSERSTRESPASSER

OR

SITE USERSUSER OF POTENTIAL DANGERS

NO LIMITED EFFECTIVENESSUTILIT FOR GROUNDWATERCONTAMINATIONGROUNDWATER MONITORING INCLUDESINCLUDE REGULAR MONITORING OF GROUNDWATER TOEVALUATE EFFECTIVENESSEFFECTIVENES IN PROTECTING THE ENVIRONMENT YES EASY TO

IMPLEMENT

NATURAL ATTENUATION NATURAL ATTENUATIONMONITORING INCLUDESINCLUDE MONITORING FOR NATURAL ATTENUATIONPARAMETERSPARAMETER TO

EVALUATE PROCESSESPROCESSE SUCH ASBIODEGRADATION ABIOTIC TRANSFORMATION SORPTION ANDDILUTION THAT MAY LEAD TO REDUCTIONSREDUCTION IN GROUNDWATERVOC CONCENTRATIONS

YES THE PRESENCE OF TCE DEGRADATION PRODUCTSPRODUCT IN

PHASE RI GROUNDWATER SAMPLESSAMPLE SUGGESTSSUGGEST THAT THISTHI

ISA VIABLE PROCESSPROCES OPTION FOR THE SITE

GROUNDWATEREXTRACTION ACTIONSACTION

PUMPING ESTTACTION WELLSWELL USE OF GROUNDWATER EXTRACTION WELLSWELL TO PUMPGROUNDWATER OUT OF THE AQUIFER FOR SUBSEQUENT DISPOSAL

WITH OR

WITHOUT TREATMENT

YES GROUNDWATER CXTIACTIOISCXTIACTIOI AN

ALSO CREATEHYDRAULIC BARRIER TO

LIMIT MIGRATION OFCONTAMINANTSCONTAMINANTLXTRACTION RENETI USE OF GROUNDWATER EXTRACTION TRENCHESTRENCHE TO PUMPGROUNDWATER OUT OF THE AQUIFER FOR SUBSEQUENT DISPOSALWITH OR

WITHOUT TREATMENT

NO USE

OF TRENCHESTRENCHE FOR GROUNDWATER CXTRCTIOII IS

NOT WARRANTED AT

THISTHI SITE GIVEN THE CETATIVEL LOWPUMPING VOLUMESVOLUME REQUIRED

ONTAINMENTACTIONSACTION

PHYSICAL BARRIER

ASPHALTCONCRETE COVER SOURCE AREASAREA WITH ASPHALT OR

CONCRETE TO

LIMITINFILTRATION OF PRECIPITATION AND CONTAMINANT LEACHING

IN THE VADOSE ZONE

NO

PLACEMENT OF RELATIVELY IMPERMEABLE VERTICAL BARRIER

TO RESTRICT GROUNDWATER FLOW AND CONTAMINANTMIGRATION IN THE DOWNGRADIENT DIRECTION

NO

SEECOMMENTSCOMMENT SITE ALREADY PAVED WITH ASPHALT ADDITIONALAPPMNG UNNECESSARY
COSTLY AN

NOT EXPE CTED TO

REDUCE THE MASSMASVOLUME OR

TOXICITY OF ICE
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TABLE 21 CONTINUEDRESPONSE ACTIONSACTION AND TECHNOLOGY SCREENING FOR TRICHIOROETHENE IN GROUNDWATER

INJECTION OF AIR TO

VOLATILIZE ANDOR ENHANCEBIODEGRADATION OF VOCS THISTHI TECHNOLOGY IS USUALLYCOMBINED WITH SOIL VAPOR EXTRACTION FOR CONTROL OFINITEIRT N4 REMOVAL OF VOLATILES

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

12 RESULTSRESULT IN PERMANENT MASSMAS REDUCTION OF VOCS

INJECTION OF AIRDEGRADATION
FOR OXIDATION

AND METHANE TO

ENHANCE METHANOGENIC

ICH IS DEGRADED BY ENZYMESENZYME PRODUCED

OF THEPERMEABLE REACTION WALL IS INSTALLED ACROSSACROS THE FLOWPATH OF CONTAMINANT PLUME FOR TCE THE WALL CAN

BE

FILLED WITH IRON FILINGSFILING WHICH RESULTSRESULT IN THE OXIDATION OF

TCE MAY ALSO BE INSTALLED IN FUNNEL AND GATELAYOUT

YES
YES

NO

12 RESULTSRESULT IN PERMANENT MASSMAS REDUCTION OF VOCSVOC

MORE COSTLY THAN AIR SPARGING OR

COMETABOLICBIOREMEDIATION

INSITU GROUNDWATERTREATMENT ACTIONSACTION

PHYSICAL AIR SPARGING SOILVAPOR EXTRACTION

BIOLOGICAL COMETABOLIC LLIOREMEDIATION

CHEMICAL

RESPONSE ACTION

KEMEDIATIONTECHNOLOGY TYPE PROCESSPROCES OPTION DESCRIPTION RETAIN REASONSREASON COMMENTSCOMMENTEXSITUGROUNDWATERTREATMENT ACTIONSACTION

PHYSICAL AIR STRIPPING WATER FLOWING COUNTERCURRENT TO AIR FLOW RESULTSRESULT IN THETRANSFER OF VOCSVOC FROM THE AQUEOUSAQUEOU PHASE TO

THE AIRPHASE

NO AIR STRIPPING EXPECTED TO

BE MORE COSTLY THANGRANULAR ACTIVATED CARBONCHEMICAL AND PHYSICAL CARBON ADSORPTION WATER IS PASSED THROUGH VESSELSVESSEL CONTAINING GRANULARACTIVATED CARBON GAC ORGANIC COMPOUNDSCOMPOUND WITH ANAFFINITY FOR CARBON ARE

TRANSFERRED FROM THE AQUEOUSAQUEOUHASE TO

THE SOLID PHASE BY SORPTION TO THE GAC

YES GAC REMOVAL OF TCE IS PROVEN TECHNOLOGY THISTHITECHNOLOGY IS EXPECTED TO BE THE MOST COST EFFECTIVE

FOR THE LOW CONCENTRATIONLOW FLOW CONDITIONSCONDITIONCHEMICAL ULTRAVIOLET UVOXIDATION UV LIGHT ANDOR OXIDIZING CHEMICALSCHEMICAL EG HYDROGENPEROXIDE CAN BE USED TO

DESTROY ORGANIC CONSTITUENTS NO

ANTICIPATED UVOXIDATION EXPECTED TO

BE MORE COSTLY THANGACBIOLOGICAL CONTACT BEDSBED WATER IS PASSED THROUGH REACTOR VESSEL THAT CONTAINSCONTAINFIXED BACTERIAL FILM CONTAMINANTSCONTAMINANT ARE

DESTROYED BY

THE BACTERIA AS

THE WATER PASSESPASSE THROUGH THE REACTORVESSEL

NO THE RETENTION TIME FOR ICE DESTRUTZON IS EXPECTED

TO

BE ON

THE ORDER OF HOURS

DISCHARGE ACTIONSACTION ONSITE DISCHARGE SUBSURFACE INJECTIONINFILTRATI DISCHARGE OF TREATED GROUNDWATER BACK INTO THESUBSURFACE THROUGH INJECTION WELLSWELL OR

INFILTRATIONGALLERIESGALLERIE

YES 12 REINJECTION OF TREATED GROUNDWATER PRESERVESPRESERVE THERESOURCE CAN BE USED TO

ENHANCE HYDRAULICCONTAINMENTOFFSITE DISCHARGE PUBLICLYOWNEDTREATMENT WORKSWORKP01W

DISCHARGE OF TREATED OR

UNTREATED EXTRACTEDGROUNDWATER TO THE SANITARY SEWER FOR CONVEYANCE TO

THE LOCAL POTW

YES

ANDOR ZONE SOIL FLUSHINGEXPECTED TO

BE THE MOST COST EFFECTIVE OPTION IFDISCHARGE MEETSMEET P01IV REQUIREMENTSREQUIREMENT

PASSIVE LIREATMENT
WALL

CO
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TABLE 21 CONTINUECFL

COCN

RESPONSE ACTIONSACTION AND TECHNOLOGY SCREENING FOR TRICHIOROETHENE IN GROUNDWATER143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTONKEMEDIATIONACTION TECHNOLOGY TYPE PROCESSPROCES OPTION RETAIN LEASONSLEASON COMMENTSCOMMENTDISCHARGE ACTIONSACTION OFFSITE DISCHARGE STORM DRAIN ARGE OF TREATED GROUNDWATER TO

THE STORM DRAIN REQUIRESREQUIRE NATIONAL POLLUTANT DISCHARGECONTD CONTD ELIMINATION SYSTEM PERMIT NOT REGULATOIYOPTION

NO AC

LIICIILILY

GAC GRANULAR ACTIVATED CARBONPOTW PUBLICLYOWNED TREATMENT WORKSWORKTCF TRIHLOROETHENE
UV ULTRAVIOLETVOC VOLATILE ORGANIC COMPOUNDRI REMEDIAL INVESTIGATION

KEY TO REASONSREASON FOR RETAINING OR

REJECTING PROCESSPROCES OPTION

1 LMPLEMENTABLETECHNT FEASIBLEFLFECTIVE
COST EFFECTIVE

A NOT IMPLEMENTABLE
B NOT EFFECTIVE

C TOO COSTLY
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24 IDENTIFICATION AND SCREENING OF TECHNOLOGY TYPESTYPE AND

PROCESSPROCES OPTIONSOPTION

THE GENERAL RESPONSE ACTIONSACTION LISTED IN SECTION 23 ARE SUBDIVIDED BY

REMEDIATION TECHNOLOGY TYPE AND PROCESSPROCES OPTION ON TABLE 21

TECHNOLOGIESTECHNOLOGIE ANDOR PROCESSPROCES OPTIONSOPTION DETERMINED TO BE INAPPROPRIATE

BASED ON CRITERIA OF EFFECTIVENESSEFFECTIVENES IMPLEMENTABILITY AND COST ARE

ELIMINATED FROM FURTHER CONSIDERATION THE RATIONALE FOR RETAINING OR

ELIMINATING PARTICULAR PROCESSPROCES OPTIONSOPTION IS SUMMARIZED ON TABLE 21

AS SHOWN ON TABLE 21 NUMBER OF DIFFERENT
PROCESSPROCES OPTIONSOPTION ARE RETAINED

FOR FURTHER CONSIDERATION MOST OF THE PROCESSPROCES OPTIONSOPTION ARE EFFECTIVE AND

IMPLEMENTABLE SOME OF THE OPTIONSOPTION ARE ELIMINATED BECAUSE THEY ARE MORE

COSTLY OR LESSLES EFFECTIVE THAN OTHERS BASED ON THE SCREENING SUMMARIZED ON

TABLE 21 THE FOLLOWING PROCESSPROCES OPTIONSOPTION ARE RETAINED FOR THE DEVELOPMENT

OF REMEDIAL ALTERNATIVESALTERNATIVE

PROPERTYWATERUSE RESTRICTIONSRESTRICTION OR NOTIFICATIONSNOTIFICATION

GROUNDWATER MONITORING

NATURAL ATTENUATION MONITORING

GROUNDWATER EXTRACTION FROM WELLSWELL

GRANULAR ACTIVATED CARBON GAC TREATMENT OF EXTRACTED GROUNDWATER

OFFSITE DISCHARGE OF UNTREATED OR TREATED EXTRACTED GROUNDWATER TO THE

SANITARY SEWER

ONSITE DISCHARGE OF TREATED EXTRACTED GROUNDWATER THROUGH

UNDERGROUND INJECTION WELLSWELL OR INFILTRATION GALLERIESGALLERIE

INSITU TREATMENT BY AIR SPARGING AND

INSITU TREATMENT BY COMETABOLIC BIOREMEDIATION
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SECTION 30

DEVELOPMENT AND SCREENING OF
ALTERNATIVESALTERNATIVE

IN THISTHI SECTION THE REMEDIATION TECHNOLOGIESTECHNOLOGIE AND PROCESSPROCES OPTIONSOPTION THAT

REMAIN FOLLOWING THE INITIAL SCREENING PRESENTED IN SECTION 20 ARE

COMBINED TO FORM POTENTIAL REMEDIAL ALTERNATIVES LIKE SECTION 20 THE

INFORMATION PRESENTED IN THISTHI SECTION WAS DEVELOPED IN CONJUNCTION WITH

THE PHASE RI BEFORE THE ADDITIONAL PHASE II DATA WERE COLLECTED

SUPPORTING THE CONCLUSION THAT THE TCE IN GROUNDWATER IS NOT SITERELATED

THE DISCUSSION OF REMEDIAL ALTERNATIVESALTERNATIVE IS INCLUDED IN THISTHI PHASE II FS

REPORT FOR THE SAKE OF COMPLETENESS EXCEPT FOR MINOR TEXT REVISIONSREVISION THE

INFORMATION IS PRESENTED AS IT APPEARED IN THE PHASE FS REPORT THE NEED

FOR FURTHER REMEDIAL ACTION TO ADDRESSADDRES TCE IN GROUNDWATER AT THE SEATTLE

ANGSANG IS ADDRESSED IN SECTION 40

THE REMEDIAL ALTERNATIVESALTERNATIVE DISCUSSED IN THISTHI SECTION ARE DESIGNED TO ADDRESSADDRES

TCEIMPACTED GROUNDWATER AT THE SEATTLE ANGSANG ANDOR THE
SIGNIFICANT

PATHWAYSPATHWAY OF
POTENTIAL TCE MIGRATION THE OBJECTIVE OF THISTHI STEP OF THE FS

IS TO DEVELOP REMEDIAL ALTERNATIVESALTERNATIVE THAT ARE PROTECTIVE OF HUMAN HEALTH

AND THE ENVIRONMENT AND ENCOMPASSENCOMPAS VARIETY OF RESPONSE OPTIONSOPTION

INCLUDING

CONTROL OF POTENTIAL EXPOSURE PATHWAYSPATHWAY

REDUCTION OF THE CONTAMINANT MASSMAS IN GROUNDWATER

REDUCTION OF RISK TO AN ACCEPTABLE LEVEL AND PREVENTION OF POTENTIAL OFF

SITE MIGRATION OR

SOME COMBINATION OF THE ABOVE

IN ACCORDANCE WITH USEPA GUIDANCE USEPA 1988 POTENTIAL REMEDIAL

ALTERNATIVESALTERNATIVE ARE FIRST DEVELOPED AND THEN ELIMINATED FROM FURTHER

CONSIDERATION IF THEY

1 DO NOT PROVIDE SUFFICIENT PROTECTION OF HUMAN HEALTH AND THE

ENVIRONMENT EFFECTIVENESSEFFECTIVENES CRITERION
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2 ARE PROBLEMATIC WITH RESPECT TO TECHNICAL OR ADMINISTRATIVE FEASIBILITY

IMPLEMENTABILITY CRITERION OR

3 ARE SIGNIFICANTLY HIGHER IN COST THAN OTHER ALTERNATIVESALTERNATIVE WITHOUT

CORRESPONDING INCREASE IN BENEFIT PROTECTION OR RELIABILITY COST

CRITERION

SCREENING OF
POTENTIAL ALTERNATIVESALTERNATIVE USING THE ABOVE CRITERIA TYPICALLY RESULTSRESULT

IN SMALLER MORE MANAGEABLE SET OF THE MOST APPROPRIATE ALTERNATIVESALTERNATIVE

WHICH NORMALLY WOULD BE FURTHER EVALUATED BY CONDUCTING DETAILED

ANALYSISANALYSI OF THE ALTERNATIVES THE DETAILED ANALYSISANALYSI RESULTSRESULT IN THE SELECTION

OF PREFERRED REMEDIAL ALTERNATIVE FOR SITE CLEANUP HOWEVER BECAUSE

ONLY LIMITED CONTINUATION OF GROUNDWATER MONITORING AT THE SEATTLE ANGSANG
APPEARSAPPEAR TO BE WARRANTED AT THISTHI TIME NONE OF THE POTENTIAL REMEDIAL

ALTERNATIVESALTERNATIVE PRESENTED IN THISTHI SECTION WERE ELIMINATED FROM FURTHER

CONSIDERATION AND DETAILED ANALYSISANALYSI OF THE ALTERNATIVESALTERNATIVE WAS NOT

PERFORMED

31 DEVELOPMENT OF ALTERNATIVESALTERNATIVE

FIVE POTENTIAL ALTERNATIVESALTERNATIVE FOR GROUNDWATER REMEDIATION WERE DEVELOPED

USING THE TECHNOLOGIESTECHNOLOGIE AND PROCESSPROCES OPTIONSOPTION THAT REMAINED AFTER THE INITIAL

SCREENING TABLE 21 THESE ALTERNATIVESALTERNATIVE ARE BASED ON THE CURRENT

UNDERSTANDING OF THE TCE DISTRIBUTION IN GROUNDWATER AT THE SEATTLE

ANGS THE FIVE REMEDIAL ALTERNATIVESALTERNATIVE ARE OUTLINED BELOW AND

SUMMARIZED ON TABLE 31

ALTERNATIVE GW1 NO ACTION THISTHI ALTERNATIVE WOULD LEAVE THE SITE IN

ITS PRESENT CONDITION NO ACTIONSACTION WOULD BE TAKEN TO MONITOR

GROUNDWATER PREVENT HUMAN CONTACT PREVENT CONTAMINANT MIGRATION

OR MITIGATE THE CONTAMINANTS

ALTERNATIVE GW2 LIMITED ACTIONINSTITUTIONAL CONTROLSNATURAL

ATTENUATION THISTHI ALTERNATIVE INCLUDESINCLUDE CONTINUED GROUNDWATER

MONITORING FOR VOCSVOC AND OR RESTRICTIONSRESTRICTION ON FUTURE USE OF THE PROPERTY

OR GROUNDWATER EG DEED RESTRICTIONS IT ALSO INCLUDESINCLUDE OPTIONAL

NATURAL ATTENUATION MONITORING IF NECESSARY TO OBTAIN NO FURTHER

ACTION NFA RULING FROM THE WDOE

ALTERNATIVE GW3 GROUNDWATER EXTRACTIONDISPOSAL THISTHI ALTERNATIVE

INCLUDESINCLUDE GROUNDWATER MONITORING EXTRACTION OF GROUNDWATER AND

APPROPRIATE DISPOSAL OF UNTREATED GROUNDWATER
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TABLE 31SUMMARIJ OF POTENTIAL ALTERNATIVESALTERNATIVE FOR GROUNDWATER REMEDIA TION143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

RESPONSE ACTION

REMEDIAL ALTERNATIVEREMEDIHONTCHNOLGYTYPE PTOCESSPTOCES OPTION GW1 GW2 GW3 GW4 GW5

NO ACTION NO ACTION NONE

LIMITED ACTIONSACTION INSTITUTIONAL CONTROLSCONTROL PROPERTY WATERUSERESTRICTIONSRESTRICTION OR

MOTIFIEATONSMOTIFIEATONGROUNDWATER MONITORING

NATURAL ATTENUATION NATURAL ATTENUATIONMONITORINGGROUNDWATER EXTRACTION ACTIONSACTION PUMPING EXTRACTION WELLSWELL

EXSITU GROUNDWATER TREATMENTACTIONSACTION CHEMICAL AND PHYSICAL CARBON ADSORPTION

INSITU GROUNDWATER TREATMENTACTIONC PHYSICAL AIR SPARGINGSOIL VAPOREXTRACTIONBIOLOGICAL COMETABOLIC BIOREMEDIATION

DISCHARGE ACTIONSACTION ONSITE DISCHARGE SUBSURFACE INJECTIONINFILTRATI

OFFSITE DISCHARGE PUBLICLY OWNED IREATMENTWORKSWORK

REMEDIAL ALTERNATIVESALTERNATIVEGW1 NO ACTIONGW2 LIMITED ACTIONINSTITUTIONAL CONTROLSNATURAL ATTENUATIONCMII RIDWA TER FXTRACTIONDIPOSALCW4 GROUNDWATER EXTRACTIONEXSITU TREATMENTDISPOSALGW5 INSITU TREATMENT

G NATURAL ATTENUATION MONITORING IS AN

OPTIONAL COMPONENT OF ALTERNATIVESALTERNATIVE GW THROUGH CW5

COCO
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ALTERNATIVE GW4 GROUNDWATER EXTRACTIONEXSITU TREATMENT

DISPOSAL THISTHI ALTERNATIVE INCLUDESINCLUDE GROUNDWATER MONITORING
EXTRACTION OF GROUNDWATER ABOVEGROUND TREATMENT AND APPROPRIATE

DISPOSAL OF TREATED GROUNDWATER

ALTERNATIVE GW5 INSITU GROUNDWATER TREATMENT THISTHI ALTERNATIVE

INCLUDESINCLUDE GROUNDWATER MONITORING AND AIR SPARGING WITH SOIL VAPOR
EXTRACTION ANDOR COMETABOLIC BIOREMEDIATION

32 SCREENING OF ALTERNATIVESALTERNATIVE

THISTHI SECTION DESCRIBESDESCRIBE THE POTENTIAL REMEDIAL ALTERNATIVESALTERNATIVE OUTLINED ABOVE

AND EVALUATESEVALUATE EACH ALTERNATIVE WITH RESPECT TO CRITERIA OF EFFECTIVENESSEFFECTIVENES

IMPLEMENTABILITY AND COST THE FACTORSFACTOR CONSIDERED IN ASSESSING EACH OF

THESE CRITERIA INCLUDE

EFFECTIVENESSEFFECTIVENES

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

COMPLIANCE WITH THE RAOSRAO
REDUCTION IN TOXICITY MOBILITY AND VOLUME THROUGH TREATMENT

IMPLEMEN TABILITY

TECHNICAL FEASIBILITY

AVAILABILITY OF TECHNOLOGY AND EXPERTISE

ADMINISTRATIVE APPROVAL

COST

CAPITAL COSTSCOST

OPERATION AND MAINTENANCE COSTSCOST

TABLE 32 SUMMARIZESSUMMARIZE THE SCREENING EVALUATION OF THE POTENTIAL REMEDIAL

ALTERNATIVES

321 ALTERNATIVE GW1 NO ACTION

DESCRIPTION THE NO ACTION ALTERNATIVE ASSUMESASSUME THAT NO SITE

MODIFICATIONSMODIFICATION OR GROUNDWATER MONITORING WOULD BE REQUIRED TO PREVENT

OR ELIMINATE HUMAN HEALTH AND ENVIRONMENTAL RISKSRISK ASSOCIATED WITH TCE

IN GROUNDWATER AN NFA RULING WOULD BE PURSUED FOR THE SEATTLE ANGSANG
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TABLE 32

KEY TO REASONSREASON FOR RETAINING AN

ALTERNATIVE

1 IMPLEMENTABLETECHNI FEASIBLE

2 EFFECTIVE
CO EFFECTIVE

FS FEASIBILITY STUDY

RI REMEDIAL INVESTIGATION

ICE TRICHLOROETHENEVOC VOLAHLE ORGANIC COMPOUNDPOTW PUBLICLYOWNED TREATMENT WORKSWORK

SCREENING EVALUATION OF POTENTIAL ALTERNATIVESALTERNATIVE FOR GROUNDWATER REMEDIATION143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

II

ALTERNATIVE DESCRIPTION RETA1N REASONSREASON COMMENTSCOMMENT

GW1 NO ACTION YES REQUIRED

THISTHI ALTERNATIVE IS CARRIED THROUGH THE FS PROCESSPROCES AS

BASELINE FORCOMPARISON TO

OTHER REMEDIAL ALTERNATIVES IT IS ALSO RETAINED BECAUSECONCENTRATIONSCONCENTRATION OF VOCSVOC REQUIRING RESPONSE ACTIONSACTION MAY NOT BE CONFIRMEDDURING THE PHASE II RI

GW2

LIMITED ACTIONINSTITUTIONALCONTROLSNATURAL ATTENUATION YES

THISTHI ALTERNATIVE IS RETAINED DUE TO

THE INCOMPLETE CHARACTERIZATION OFVOCSVOC IN SITE SOIL AND GROUNDWATER BASED ON

THE IHASE II RI RESULTSRESULTCONTINUED GROUNDWATER MONITORING NATURAL ATTENUATION MONITORINGANDOR DEED RESTRICTIONSRESTRICTION MAY BE APPROPRIATE

GW3 GROUNDWATER EXTRACTIONDISPOSAL YES 123

GROUNDWATER EXTRACTION AND POTW DISPOSAL WITHOUT TREATMENT ISEXPECTED TO

REDUCE THE MASSMAS OF TCE AND TO

LIMIT ITS MIGRATION INGROUNDWATER IMPLEMENTATION OF THISTHI ALTERNATIVE IS DEPENDENT ON

POTWDISCHARGE REQUIREMENTSREQUIREMENT FOR THISTHI SITE

GW4

ROUNDWATER EXTRACTIONEXSITUTREATMENTDISPOSAL YES

GROUNDWATER EXTRACTION EXSITU TREATMENT AND REINJECTION OR

POTWDISPOSAL IS EXPECTED TO

REDUCE THE MASSMAS OF TCE AND TO

LIMIT ITS MIGRATION

IN

GROUNDWATER THISTHI ALTERNATIVE IS

RETAINED IN

THE EVENT TREATMENT ISNECESSARY TO MEET POTW DISCHARGE LIMITS

GW5 INSITU GROUNDWATER TREATIRIENT YES

INSITU TREATMENT OF GROUNDWATER IS EXPECTED TO

REDUCE THE MASSMAS OF CEAND TO

LIMIT ITS MIGRATION IN GROUNDWATER TOTAL TREATMENT TIME ISEXPECTED TO

BE LESSLES THAN THAT FOR GROUNDWATER EXTRACTION ALTERNATIVESALTERNATIVE

CD
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EVALUATION THE NO ACTION ALTERNATIVE IS REQUIRED COMPONENT OF THE FS

PROCESS ALTHOUGH THISTHI ALTERNATIVE IS NORMALLY NOT DISCUSSED AS

PREFERRED ALTERNATIVE THE RESULTSRESULT OF THE RI INDICATE THAT AN NFA RULING MAY
BE APPROPRIATE AT THISTHI SITE THISTHI ALTERNATIVE MEETSMEET THE CRITERIA OF

EFFECTIVENESSEFFECTIVENES IMPLEMENTABILITY AND COST AND IS THEREFORE RETAINED FOR

FURTHER EVALUATION

322 ALTERNATIVE GW2 LIMITED ACTIONINSTITUTIONAL CONTROLSNATURAL

ATTENUATION

DESCRIPTION THE LIMITED ACTION ALTERNATIVE ASSUMESASSUME SEMIANNUAL

GROUNDWATER MONITORING FOR VOCSVOC AT MONITORING WELLSWELL MW3 MW4 AND

MW5 FOR YEARSYEAR WITH NATURAL ATTENUATION MONITORING AS NECESSARY

MONITORING WOULD BE DISCONTINUED AFTER YEARSYEAR IF THE RESULTSRESULT OF FOUR

CONSECUTIVE SAMPLING EVENTSEVENT INDICATE TCE CONCENTRATIONSCONCENTRATION SATISFY THE

RAOS IN ADDITION PROPERTY OR WATERUSE RESTRICTIONSRESTRICTION MAY BE UTILIZED TO

PREVENT THE USE OF GROUNDWATER AS DRINKING WATER THISTHI ALTERNATIVE ALSO

ASSUMESASSUME THAT AN NFA RULING WOULD BE PURSUED FOR THE SEATTLE ANGS

NATURAL ATTENUATION MONITORING WOULD BE INCLUDED AS APPROPRIATE

DEPENDING ON THE DATA NEEDSNEED FOR SITE CLOSURE MONITORED PARAMETERSPARAMETER

WOULD INCLUDE AT MINIMUM BASELINE MEASUREMENTSMEASUREMENT FOR BIODEGRADATION

INDICATORSINDICATOR EG DISSOLVED OXYGEN REDOX METHANE CARBON DIOXIDE NITRATE

FERROUSFERROU IRON AND SULFATE THE VOC INTERMEDIATE AND ENDPRODUCTSENDPRODUCT OF

TCE DEGRADATION WOULD ALSO BE MONITORED AND THEIR CONCENTRATIONSCONCENTRATION

COMPARED TO EXPECTED LEVELSLEVEL BASED ON AVAILABLE STOICHIOMETRIC AND KINETIC

DATA FOR TCE DEGRADATION MONITORING WOULD BE CONDUCTED ON

SEMIANNUAL OR ANNUAL BASISBASI FOR TO YEARS

EVALUATION IN ORDER TO OBTAIN AN NFA RULING IT MAY BE NECESSARY TO

MONITOR GROUNDWATER WITH OR WITHOUT NATURAL ATTENUATION PARAMETERSPARAMETER
FOR LIMITED PERIOD OF TIME ANDOR RESTRICT FUTURE USE OF THE SHALLOW

GROUNDWATER AT THE SEATTLE ANGS

GROUNDWATER MONITORING IS TYPICALLY REQUIRED TO DETERMINE WHETHER

CONTAMINANT CONCENTRATIONSCONCENTRATION ARE INCREASING STABLE OR DECREASING WITH TIME

STABLE OR DECREASING TREND IN CONTAMINANT CONCENTRATIONSCONCENTRATION THROUGHOUT

THE AREA OF CONTAMINATION PROVIDESPROVIDE EVIDENCE THAT THE CONTAMINANTSCONTAMINANT ARE NOT

MIGRATING IN GROUNDWATER NATURAL ATTENUATION MONITORING IS TYPICALLY

CONDUCTED TO DETERMINE THE EFFICACY AND RATESRATE OF INTRINSIC REMEDIATION AT
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SITE AND CAN INCLUDE COLLECTION OF HYDROGEOLOGIC DISPERSION ADSORPTION

BIODEGRADATION AND CONTAMINANT SOURCE DATA

THISTHI ALTERNATIVE MEETSMEET THE CRITERIA OF EFFECTIVENESSEFFECTIVENES IMPLEMENTABILITV AND

COST AND IS THEREFORE RETAINED FOR FURTHER EVALUATION

323 ALTERNATIVE GW3 GROUNDWATER EXTRACTIOWDISPOSAL

DESCRIPTION ALTERNATIVE GW3 ASSUMESASSUME THE INSTALLATION OF TWO 6INCH

DIAMETER GROUNDWATER EXTRACTION WELLSWELL TO APPROXIMATELY 20 FEET BGS IN THE

VICINITY OF THE FORMER WASHRACK GROUNDWATER EXTRACTION FOR MINIMUM OF

YEARSYEAR WITH SYSTEM MONITORING QUARTERLY GROUNDWATER MONITORING FOR

YEARSYEAR FOLLOWED BY SEMIANNUAL MONITORING FOR YEARSYEAR AND DISCHARGE OF

UNTREATED GROUNDWATER TO THE LOCAL PUBLICLYOWNED TREATMENT WORKSWORK

POTW

THE EXTRACTION SYSTEM WOULD CONSIST OF SUBMERSIBLE PUMPSPUMP PLACED IN THE

TWO EXTRACTION WELLSWELL MANUAL THROTTLING VALVESVALVE OR OTHER MEANSMEAN OF THROTTLING

FLOW HIGH AMPERAGE SHUTOFFSSHUTOFF WITH TIMED RESTARTSRESTART OR EACH PUMP FLOW

METERSTOTALIZERSMETERSTOTALIZER AND SAMPLE PORTS THE DISCHARGE SYSTEM WOULD CONSIST

OF UNDERGROUND PIPING TO THE NEAREST SANITARY SEWER INLET AND FLOW

METER TOTALIZER

SYSTEM MONITORING WOULD INCLUDE CUMULATIVE AND INSTANTANEOUSINSTANTANEOU FLOW

MEASUREMENTSMEASUREMENT AND THE COLLECTION OF EXTRACTED GROUNDWATER SAMPLESSAMPLE FOR

VOC PH AND SOLIDSSOLID ANALYSES GROUNDWATER MONITORING WOULD INCLUDE

DEPTHTOWATER MEASUREMENTSMEASUREMENT AND THE COLLECTION OF GROUNDWATER SAMPLESSAMPLE
FOR VOC ANALYSISANALYSI AT MONITORING WELLSWELL MW3 MW4 AND MW5

NATURAL ATTENUATION MONITORING WOULD BE INCLUDED AS APPROPRIATE

DEPENDING ON THE DATA NEEDSNEED FOR SITE CLOSURE MONITORED PARAMETERSPARAMETER
WOULD INCLUDE AT MINIMUM BASELINE MEASUREMENTSMEASUREMENT FOR BIODEGRADATION

INDICATORSINDICATOR EG DISSOLVED OXYGEN REDOX METHANE CARBON DIOXIDE NITRATE

FERROUSFERROU IRON AND SULFATE THE VOC INTERMEDIATE AND ENDPRODUCTSENDPRODUCT OF

TCE DEGRADATION WOULD ALSO BE MONITORED AND THEIR CONCENTRATIONSCONCENTRATION

COMPARED TO EXPECTED LEVELSLEVEL BASED ON AVAILABLE STOICHIOMETRIC AND KINETIC

DATA FOR TCE DEGRADATION MORIITORIRZ WOULD BE CONDUCTED

CCIUN DCCRVTUESDCCRVTUE AND TR TO

RNG YSEM NUAOWN AS APPROPRIATE

THE LOCAL POTW FOR THE SEATTLE ANGSANG IS OPERATED BY METRO METRO HAS

MAXIMUM DISCHARGE LIMIT FOR TOTAL TOXIC ORGANICSORGANIC OF 213 MILLIGRAMSMILLIGRAM PER

LITER FOR SEWER SYSTEM DISCHARGESDISCHARGE ASSOCIATED WITH METAL FINISHING AND
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ELECTROPLATING SITES ALTHOUGH OTHER TYPESTYPE OF SITESSITE ARE EVALUATED ON CASE

BYCASE BASISBASI MAXIMUM VOC CONCENTRATIONSCONCENTRATION DETECTED TO DATE AT THE

SEATTLE ANGSANG ARE CONSIDERABLY LOWER THAN METROSMETRO TOTAL TOXIC ORGANICSORGANIC

LIMIT AND RELATIVELY LOW DISCHARGE RATESRATE ARE ANTICIPATED AS SUCH

ACCEPTANCE OF THISTHI WASTE STREAM BY METRO IS ANTICIPATED

EVALUATION THISTHI ALTERNATIVE MEETSMEET THE CRITERIA OF EFFECTIVENESSEFFECTIVENES

IMPLEMENTABILITY AND COST AND IS THEREFORE RETAINED FOR FURTHER

EVALUATION

324 ALTERNATIVE GW4 GROUNDWATER EXTRACTIONEXSITU TREATMENTDISPOSAL

DESCRIPTION ALTERNATIVE GW4 ASSUMESASSUME THE INSTALLATION OF TWO 6INCH

DIAMETER GROUNDWATER EXTRACTION WELLSWELL INSTALLED TO APPROXIMATELY 20 FEET

BGS IN THE VICINITY OF THE FORMER WASHRACK GROUNDWATER EXTRACTION FOR

MINIMUM OF YEARSYEAR WITH SYSTEM MONITORING QUARTERLY GROUNDWATER

MONITORING FOR YEARSYEAR FOLLOWED BY SEMIANNUAL MONITORING FOR YEARSYEAR

TREATMENT OF EXTRACTED GROUNDWATER WITH GAC AND DISCHARGE OF TREATED

GROUNDWATER TO THE LOCAL POTW OR TO AN ONSITE INFILTRATION TRENCH LOCATED

UPGRADIENT OF THE FORMER WASHRACK

THE EXTRACTION SYSTEM WOULD CONSIST OF SUBMERSIBLE PUMPSPUMP PLACED IN THE

TWO EXTRACTION WELLSWELL THROTTLING CAPABILITY HIGH AMPERAGE SHUTOFFSSHUTOFF WITH

TIMED RESTARTSRESTART FOR EACH PUMP FLOW METERSTOTALIZERSMETERSTOTALIZER SAMPLE PORTSPORT AND

UNDERGROUND CONVEYANCE PIPING TO THE TREATMENT SYSTEM THE TREATMENT

SYSTEM WOULD CONSIST OF TWO GAC VESSELSVESSEL IN SERIESSERIE PRECEDED BY AN

OPTIONAL SETTLINGBATCH TANK AND CARTRIDGE FILTERSFILTER FOR SOLIDSSOLID REMOVAL THE

DISCHARGE SYSTEM WOULD CONSIST OF UNDERGROUND PIPING TO THE SANITARY

SEWER INLET OR INFILTRATION TRENCH AND FLOW METER TOTALIZER

SYSTEM MONITORING WOULD INCLUDE CUMULATIVE AND INSTANTANEOUSINSTANTANEOU FLOW

MEASUREMENTSMEASUREMENT AND THE COLLECTION OF GAC INLET MIDPOINT AND OUTLET

SAMPLESSAMPLE FOR VOC ANALYSIS GROUNDWATER MONITORING WOULD INCLUDE

DEPTHTOWATER MEASUREMENTSMEASUREMENT AND THE COLLECTION OF GROUNDWATER SAMPLESSAMPLE

FOR VOC
ANALYSISANALYSI AT MONITORING WELLSWELL MW3MW4 AND MW5

NATURAL ATTENUATION MONITORING WOULD BE INCLUDED AS APPROPRIATE

DEPENDING ON THE DATA NEEDSNEED FOR SITE CLOSURE MONITORED PARAMETERSPARAMETER

WOULD INCLUDE AT MINIMUM BASELINE MEASUREMENTSMEASUREMENT FOR BIODEGRADATION

INDICATORSINDICATOR EG DISSOLVED OXYGEN REDOX METHANE CARBON DIOXIDE NITRATE

FERROUSFERROU IRON AND SULFATE THE VOC INTERMEDIATE AND ENDPRODUCTSENDPRODUCT OF

TCE DEGRADATION WOULD ALSO BE MONITORED AND THEIR CONCENTRATIONSCONCENTRATION

COMPARED TO EXPECTED LEVELSLEVEL BASED ON AVAILABLE STOICHIOMETRIC AND KINETIC
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DATA FOR TCE DEGRADATION MONITORING WOULD BE CONDUCTED ON

SEMIANNUAL OR ANNUAL BASISBASI DURING REMEDIATION ACTIVITIESACTIVITIE AND FOR TO

YEARSYEAR FOLLOWING SYSTEM SHUTDOWN AS APPROPRIATE

EVALUATION THISTHI ALTERNATIVE MEETSMEET THE CRITERIA OF EFFECTIVENESSEFFECTIVENES AND

IMPLEMENTABILITY ALTHOUGH THISTHI ALTERNATIVE IS EXPECTED TO BE MORE COSTLY

THAN ALTERNATIVE GW3 IT IS UNCERTAIN WHETHER METRO WILL GRANT

PERMISSION TO DISCHARGE UNTREATED GROUNDWATER DIRECTLY TO THE POTW

CONSEQUENTLY ALTERNATIVE GW4 IS RETAINED FOR FURTHER EVALUATION

325 ALTERNATIVE GW5 INSITU GROUNDWATER TREATMENT

DESCRIPTION ALTERNATIVE GW5 ASSUMESASSUME THE INSTALLATION OF 24

2INCH DIAMETER AIR SPARGE WELLSWELL INSTALLED TO APPROXIMATELY 20 FEET BGS AND

SOIL VAPOR EXTRACTION SITE WELLSWELL INSTALLED TO APPROXIMATELY TO 10 FEET

BGS IN THE
VICINITY

OF THE FORMER WASHRACK THE
INJECTION

OF AIR ANDOR
METHANE FOR MINIMUM OF YEAR WITH SYSTEM MONITORING AND QUARTERLY

GROUNDWATER MONITORING FOR YEARSYEAR FOLLOWED BY SEMIANNUAL MONITORING

FOR YEAR

THE AIRMETHANE INJECTION SYSTEM WOULD CONSIST OF METHANE SOURCE EG
COMPRESSED GAS CYLINDERSCYLINDER TWO AIR COMPRESSORSCOMPRESSOR OR AIR SPARGE BLOWERSBLOWER AN

UNDERGROUND PIPINGHEADER SYSTEM TO DISTRIBUTE AIR FLOW TO THE SPARGE

WELLSWELL AND PRESSURE REGULATORSREGULATOR AND VALVESVALVE FOR EACH WELL THE SVE SYSTEM

WOULD CONSIST OF NOWER HEADER SYSTEM TO DISTRIBUTE FLOW AMONG THE

SVE WELLSWELL AND VALVESVALVE FOR EACH WELL IN ADDITION AN AIR EMISSIONSEMISSION

TREATMENT SYSTEM MAY BE REQUIRED AT THE LOW SVE FLOWSFLOW AND VOC
CONCENTRATIONSCONCENTRATION ANTICIPATED VAPORPHASE GAC WOULD LIKELY BE THE MOST

EFFECTIVE TREATMENT TECHNOLOGY FOR AIR EMISSIONS

SYSTEM MONITORING WOULD INCLUDE FIELD MEASUREMENTSMEASUREMENT OF AIRSPARGE AND

SITE SYSTEM FLOWSFLOW AND TOTAL ORGANIC VAPOR CONCENTRATIONSCONCENTRATION SITE SYSTEM

ONLY IN ADDITION AIR SAMPLESSAMPLE WOULD BE COLLECTED FROM THE SITE DISCHARGE

AND IF APPLICABLE UPSTREAM OF THE AIR EMISSIONSEMISSION TREATMENT SYSTEM THE AIR

SAMPLESSAMPLE WOULD BE ANALYZED FOR VOCSVOC OXYGEN CARBON DIOXIDE AND

NITHUNE GROUNDWATER MONITORING WOULD INCLUDE DEPTHTOWALER
MEASUREMENTSMEASUREMENT AND FIELD

TESTING
OF DISSOLVED OXYGEN PH TEMPERATUREI 22J CFCCER

OIDE MONORING WE1SWE1 1V1W MW4 AND MW5 WOULD BE

ANALYZED FOR VOCS

NATURAL ATTENUATION MONITORING WOULD BE INCLUDED AS APPROPRIATE

DEENDINC ON TH DT NCIC FCR IIC C1CCIIVO IFRRD
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WOULD INCLUDE AT MINIMUM BASELINE MEASUREMENTSMEASUREMENT FOR BIODEGRADATION

INDICATORSINDICATOR EG DISSOLVED OXYGEN REDOX METHANE CARBON DIOXIDE NITRATE

FERROUSFERROU IRON AND SULFATE THE VOC INTERMEDIATE AND ENDPRODUCTSENDPRODUCT OF

TCE DEGRADATION WOULD ALSO BE MONITORED AND THEIR CONCENTRATIONSCONCENTRATION

COMPARED TO EXPECTED LEVELSLEVEL BASED ON AVAILABLE STOICHIOMETRIC AND KINETIC

DATA FOR TCE DEGRADATION MONITORING WOULD BE CONDUCTED ON

SEMIANNUAL BASISBASI DURING REMEDIATION ACTIVITIESACTIVITIE AND FOR TO YEARSYEAR

FOLLOWING SYSTEM SHUTDOWN AS APPROPRIATE

EVALUATION THISTHI ALTERNATIVE MEETSMEET THE CRITERIA OF EFFECTIVENESSEFFECTIVENES

IMPLEMENTABILITY AND COST AND IS THEREFORE RETAINED FOR FURTHER

EVALUATION

II
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SECTION 40

DETAILED ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE

41 INTRODUCTION

IT WAS ORIGINALLY INTENDED THAT THE FIVE REMEDIAL ALTERNATIVESALTERNATIVE DEVELOPED

DURING THE PHASE FS WOULD BE ANALYZED IN DETAIL DURING THE PHASE IT FS

IN ORDER TO SELECT THE MOST APPROPRIATE ALTERNATIVE FOR GROUNDWATER

REMEDIATION AT THE SEATTLE ANGS THE DETAILED ANALYSISANALYSI WAS TO BE

PRESENTED IN THISTHI SECTION AND WOULD HAVE UTILIZED THE FOLLOWING

ASSESSMENT CRITERIA

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

COMPLIANCE WITH ARARSARAR

LONGTERM EFFECTIVENESSEFFECTIVENES AND PERMANENCE

REDUCTION OF TOXICITY MOBILITY OR VOLUME THROUGH TREATMENT

SHORTTERM EFFECTIVENESSEFFECTIVENES

IMPLEMENTABILITY AND

COST

THESE ASSESSMENT CRITERIA ARE DESCRIBED FURTHER IN THE PHASE PS REPORT

ERM 1998B

AS DISCUSSED IN THE PHASE II RI REPORT ERM 1999 AN ONSITE SOURCE OF THE

TCE DETECTED IN GROUNDWATER AT THE SEATTLE ANGSANG HAS NOT BEEN IDENTIFIED

THE SOIL AND GROUNDWATER DATA SUGGEST THAT THE TCE MAY ORIGINATE FROM

AN OFFSITE SOURCE CONSEQUENTLY DETAILED ANALYSISANALYSI OF THE REMEDIAL

ALTERNATIVESALTERNATIVE WAS NOT PERFORMED HOWEVER BECAUSE TCE HAS BEEN

CONSISTENTLY DETECTED IN SEVERAL MONITORING WELLSWELL AT THE SITE LIMITED

CONTINUATION OF GROUNDWATER MONITORING IS WARRANTED
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42 SELECTION OF PREFERRED ALTERNATIVE

THE TCE DETECTED IN GROUNDWATER AT THE SEATTLE ANGSANG DOESDOE NOT APPEAR TO

BE RELATED TO PAST OR PRESENT ACTIVITIESACTIVITIE AT THE STATION THE RI RESULTSRESULT

SUGGEST THAT THE TCE MAY BE RELATED TO GROUNDWATER CONTAMINATION AT THE

BOEING FACILITY IMMEDIATELY SOUTH OF THE STATION ERM 1999

CONSEQUENTLY DETAILED ANALYSISANALYSI OF THE REMEDIAL ALTERNATIVESALTERNATIVE IS NEITHER

WARRANTED NOR REQUIRED IN ORDER TO SELECT THE MOST APPROPRIATE ALTERNATIVE

THE PREFERRED ALTERNATIVE IS VARIATION OF ALTERNATIVE GW2 LIMITED

ACTION UNDER THISTHI ALTERNATIVE QUARTERLY GROUNDWATER MONITORING WOULD

BE CONTINUED FOR YEAR UNTIL MAY OR JUNE 2000 GROUNDWATER SAMPLESSAMPLE

WOULD BE COLLECTED FROM THE 13 EXISTING MONITORING WELLSWELL AND ANALYZED FOR

VOCS IF THE RESULTSRESULT OF THE MONITORING INDICATE THAT VOC CONCENTRATIONSCONCENTRATION

COMPLY WITH MTCA METHOD CLEANUP LEVELSLEVEL AN NFA LETTER WOULD BE

REQUESTED FROM THE WDOE
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SECTION 50

RECOMMENDATIONSRECOMMENDATION

BASED ON THE RESULTSRESULT OF THE RI AND THE FS AS DISCUSSED HEREIN CONTINUED

QUARTERLY GROUNDWATER MONITORING FOR YEAR UNTIL MAY OR JUNE 2000 IS

RECOMMENDED GROUNDWATER SAMPLESSAMPLE SHOULD BE COLLECTED FROM THE 13

EXISTING MONITORING WELLSWELL AND ANALYZED FOR VOCS IF THE RESULTSRESULT OF THE

MONITORING INDICATE THAT VOC CONCENTRATIONSCONCENTRATION COMPLY WITH MTCA METHOD

CLEANUP LEVELSLEVEL THEN THE REMEDIAL ACTION OBJECTIVESOBJECTIVE FOR THE SITE WILL BE

SATISFIED AND NO FURTHER ACTION SHOULD BE CONDUCTED

51
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FINAL

SECTION 60
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APPENDIX

GEOLOGIC CROSSCROS SECTIONSSECTION
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LIZ

LEGEND

FORMER WASHRAC
LOCATION

SITE CHARACTERIZATION
SOIL BORING

BACKGROUND
SOIL BORING

EXISTING MONITORING

JULY 1998

GEOPROBE LOCATION

13 TOPOGRAPHIC CONTOUR
LINE FT AMSL
LOCATION APPROXIMATE

GGASOLINE UST
DDIESEL UST
OWS OILWATER
SEPARATOR

1RP SITE

SOUTH WILLOW STREET
201

STATION BOUNDARY

BUILDING

GEOLOGIC CROSSSECTION

LOCATION MAP

143RD CCSQ SEATTLE ANGSANG
SEATTLE WASHINGTON

FINAL

100

SCALE IN FEET

USTSUST

ASPHALT

3B
MW4

GP100
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NORTHWEST

15

C10

1

10

SO JTHEAST

10V

RT

FINA

II

SBI SB8 SB9 SB7
15

10

LEGEND

SAND AND GRAVEL SUBBASE
FJJJJ

SILTY SAND SANDY SILT WATER TABLE

100

SILT SAND
HORIZONTAL SCALE FL FEET

GEOLOGIC CROSSSECTION AA
FIGURE A2

143RD CCSQ SEATTLE ANGSANG
CADDWGI5OI4I6O SEATTLE WASHINGTON

E1M
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APPENDIX

HYDROGEOLOGIC DATA
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POTENTIOMETRIC SURFACE
22 OCTOBER 1996

143RD CCSQ SEATTLE ANGSANG
SEATTLE WASHINGTON

IOU

SCALE IN FEET

POTENTIOMETRIC

SURFACE CONTOUR

FEET AMSL

TOPOGRAPHIC CONTOUR
LINE FT AMSL
LOCAIION APPROXIMATE

GGASOLINE UST
3ST

O1SO1 OLLNTR
SRTOR
IRP SITE

STATION BOUNDARY

BUILDING

FINAL

FORMER WASHRACK

LOCATION

411

PORMER LISTSLIST

ASPHALT

LEGEND

WATER LEVEL

ELEVATION FEET AMSL

J

13
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F1NA

100

SCALE IN FEET

MONITORING WELL

WATER LEVEL

ELEVATION FEET AMSL

ANOMALOUSANOMALOU DATUM

NOT USED FOR CONTOURING

PZ

LEGEND

I1I POTENTIOMETRIC

SURFACE CONTOUR

FEE AMSL

13
EL

TOPOGRAPHIC CONTOUR
LINE FT AMSL
LOCATION APPROXIMATE

GGASOUNE UST
DDIESCL LIST

OWS OILWATER
SEPARATOR

STATION BOUNDARY

BUILDING

POTENTIOMETRIC SURFACE
1415 JANUARY 1997

143RD CCSQ SEATTLE ANGSANG
SEATTLE WASHINGTON
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NE
IRFSITEI
BURIAL SITE

8SOO5PZ
498

ASPHALT

POTENTIOMETRIC SURFACE
24 NOVEMBER 1998

143RD CCS SEATTLE ANGSANG
SEATTLE WASHINGTON

ANOMALOUSANOMALOU DATUM

NOT USED FOR CONTOURING

POTENTIOMETRIC

SURFACE CONTOUR

FEET AMSL

TOPOGRAPHIC CONTOUR
LINE RR AMSL
LOCATION APPROXIMATE

GGASOLINE UST
DDESEL UST

AOR

IRP SITE

STATION BOUNDARY

BUILDING

FINAL

100

SCALE IN FEET

LEGEND

657

MONITORING WELL

WATER LEVEL

ELEVATION FEET ASL

11

SOUTH WILLOW

13

201

ERM
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L7G
CRASI

IRPS1TEI
BLIRTAT TTR

WATER LEVEL

ELEVATION FEET AMSL

POTENTIOMETRIC

SURFACE CONTOUR

FEET AMSL

TOPOGRAPHIC CONTOUR
LINE F1 AMSL
LOCATION APPROXIMATE

GGASOUNE UST
DDIESEL UST
OWS OILWATER
SEPARATO1

IRP SITE

STATION BOUNDARY

BUILDING

POTENTIOMETRIC
24 FEBRUARY

SURFACE
1999

143RD CCS
SEATTLE

SEATTLE ANGSANG
WASHINGTON

FINAL

100

SCALE IN FEET

FORMER WASURACI

MW3 LOCATION

63
PORMER USTSUST

LEGEND

657

MONITORING WELL

11

SPACE

GRASSGRAS

13

SOUTH WILLOW STREET

201

ITRM
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COMMUNICATIONS
ADMINISTRATION

BLDG 201

100

SCALE IN FEET

WATER LEVEL

ELEVATION FEET AMSL

POTENTIOMETRICI SURFACE CONTOUR

FEET AMSL

TOPOGRAPHIC CONTOUR
LINI FT AMSL
LOCAFLON APPROXIMATE

GGASOLINE UST
DDIESEL UST
OWS OILWATER
SEPARATOE

SRR

STATION BOUNDARY

BUILDING

POTENTIOMETRIC SURFACE
18 MAY 1999

143RD CCS SEATTLE ANGSANG
SEATTLE WASHINGTON

FINAL

633I FORMER

LEGEND

MONITORING WELL

MW7
512

MW6
507

MW8
OPEN SPACE

GRASSGRAS

SOUTH WILLOW STREET

201
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FINAL
TABLE BI

82798

FTAMSL FEET ABOVE MEAN SEA

LEVELFTBGSFTBG FEET BELOW GROUND SURFACE

RI REMEDIAL INVESTIGATIONPASI PRELIMINARY ASSESSMENTSITE INSPECTIONPVC POLYVINYL CHLORIDE

BC BENTONITE CHIPSCHIP

MONITORING WELL INSTALLATION SUMMARY143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION

IRPINVESTIGATION DATECOMPLETED

MEASURINGPOINT ELEVATIONFTAMSL

TOTAL DEPTHFTBGA

CASINGDIAMETEI MATERIAL WELIHEAD SCREEN
SLOT SIZE ANNULAR SCREENED INTERVAL

TOP OF SANDFILTER PACKBS004PZBACKGROUND WELL

PASI 71494 1466 205 2INCH PVC

COMPLETION
FLUSH

INCHESINCHE
010

SEAL
5FEET BC

FTBGSFTBG
90 190

FTBGSFTBG
70

MWIBACKGROUND WELL

PHASE RI 101696 1492 205 2INCH PVC FLUSH 0010 2FEET BC 100 200 75BSOO5PZ PASI 71494 1439 205BSOO6PZ PASI 71494 1459

2INCH PVC FLUSH 0010 5FEET BC 90 190 70

MW2 PHASE RI 101696 1460

205 2INCH PVC FLUSH 0010 5FEET BC 90 190 70
75MW3 PHASE RI 101796 1188

205 2INCH PVC FLUSH 0010 2FEET BC 100 200

MW4 PHASE RI 101796 1205 205

2INCH PVC FLUSH 0010 2FEET BC 100 200 75

MW5 PHASE RI 101796 1394 205

2INCH PVC FLUSH 0010 2FEET BC 100 200 75

MW6 PHASE II RI 82798 1162

2INCH PVC FLUSH 0010 2FEET BC 100 200 75
40

40

MW7 PHASE II RI 82798 1217 205

2INCH PVC FLUSH 0010 2FEET BC 50 200

MW8 PHASE II RI 82798 1190

2INCH PVC FLUSH 0010 2FEET BC 50 200

MW9 PHASE II RI 82798 1430

205 INCH PVC FLUSH 0010 2FEET BC 50 200 40

MW 10 PHASE II RI

2INCH PVC FLUSH 0010 2FEET BC 50 200 401497 205 2INCH PVC

CD

FLUSH 0010 2FEET BC 50 200 40



FINAL

TABLE B2

MONITORING WELL WATER LEVEL SUMMARY
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

MEASURING POINT WATER LEVEL
DEPTH TO WATER

MOMTORMG WELL ELEVATION DATE ELEVATION
FT BMP

FT AMSL FT

91796 888 578

102296 893 573

121796 808 658

BSOO4PZ 1466 11497 698 768

BACKGROUND WELL 41197 723 743

71097 808 658

9198 979 487

112498 939 527

22499 684 782

51899 781 685

91796 916 523

102296 942 497

121796 851 588

11597 748 691

BSOO5PZ 1439 41097 765 674

71197 847 592

9198 1012 427

112498 941 498

22499 732 707

51899 815 624

91796 912 547

102296 947 512

121796 854 605

11497 762 697

BSOO6PZ 1459 41197 777 682

71197 849 610

9198 1029 430

112498 937 522

22499 742 717

51899 820 639

102296 918 574

121796 820 672

11497 711 781

MWI 1492 41097 758 734

BACKGROUND WELL 71197 851 641

9198 1022 470

112498 945 547

22499 712 780

51899 825 667
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FINAL

TABLE B2

MONITORING WELL WATER LEVEL SUMMARY
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

MEASURING POINT WATER LEVEL
DEPTH TO WATER

MONITONNG WELL ELEVATION DATE ELEVATION
FTBMP

FT AIIISL FT ANISI

102296 889 571

121796 803 657

11597 713 747

MW2 1460 41097 725 735

71197 798 662

9198 959 501

112498 975 485

22499 670 790

51899 771 689

102296 777 411

121796 678 510

11597 780 408

MW3 1188 41197 606 582

71197 694 494

9198 809 379

112498 720 468

22499 556 632

51899 665 523

102296 820 385

121796 721 484

11497 631 574

MW4 1205 41197 665 540

71197 743 462

9198 821 384

112498 814 391

22499 608 597

51899 716 489

102296 1006 388

121796 906 488

11497 801 593

MW5 1394 41197 836 558

71097 923 471

9198 1015 379

112498 1011 383

22499 784 610

51899 898 496

9198 838 324

MW6 1162 112498 764 398

22499 550 612

51899 655 507
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FINAL

TABLE B2

MONITORING WELL WATER LEVEL SUMMARY
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

MEASURING POINT WATER LEVEL

DEPTH TO WATER
MOMTORMG WELL ELEVATION DATE ELEVATION

FT BMP
FT AMSL FT AMSL

9198 675 542

MW7 1217 112498 730 487

22499 594 623

51899 705 512

9198 889 301

MW8 1190 112498 802 388

22499 582 608

51899 695 495

9198 978 452

MW9 1430 112498 800 630

22499 676 754

51899 769 661

9198 1042 455

MWB 1497 112498 969 528

22499 740 757

51899 843 654

FT AMSI FEET ABOVE MEAN SEA LEVEL

FT BMP FEET BELOW MEASURING POINT
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APPENDIX

REMEDIAL INVESTIGATION

SAMPLING LOCATIONSLOCATION AND ANALYSESANALYSE
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LEGEND

0GP8 GEOPROBE
LOCATION

GGASOLINE UST
DDIESEL UST
OWS OILWATER
SEPARATOR

IRP SITE

STATION BOUNDARY

201 BUILDING

FINAL

USED OIL

ABOVE GROUND TARK

100

SCALE IN FEET
IRP ITE
BURIAL SITE

P21

0GP18

FORMER USED
OIL UST

0GP 19

FORMER ST

ASPHALT

GP 14

GP1O

COMMUNICATIONS
ADMINISTRATION

BLDG 201

FORMER WASHRACK

LOCATIO0

GP4 GP6

FORMER USTSUST GP5

OPEN SPACE

GRASSGRAS

WILLOW STREET

FIGURE CI

SCADDWCS6051416

PHASE RI GEOPROBE
GROUNDWATER SAMPLING LOCATIONSLOCATION

143RD CCSQ SEATTLE ANGSANG
SEATTLE WASHINGTON ERM
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SITE CHARACTERIZATION
SOIL BORING

BACKGROUND SOIL

BORING

SURFACE SOIL SAMPLESSAMPLE

CATCH BASIN SAMPLESSAMPLE

GGASOLINE LIST

DDIESEL UST
OWS OILWATER
SEPARATOR

IRP SITE

STATION BOUNDARY

BUILDING

USED OIL

ABOVE GROUND TANK

ACEMOTOR VEHICLE
BLDG 202

LE
FORMER USED

OIL UST

SSIL
RASSRASSB4

IRP SI

ARURIAL
38 SB5A

AS9 SB

SB7A

SBIL

LSWI

FINAL

II

ABOVE GROUND
STORAGE TANKSTANK

CT

SW

FORMER UST

OCT

CT

ASPHALT

SS4

COMMRJNICATIONS
ADMINISTRATION

BLDG 201

SS

FORMER USTSUST

LEGEND

ASPHALT

FORMER WASIIRACK

LOCATION SIO SBHA

SB3

SS9
SW2

LI

FL

OPEN SPACE

GRASSGRAS

FTQILTH WILLOW STRE
100

SCALE IN FEET

PHASE RI SOIL SAMPLING

FIGURE C2 LOCATIONSLOCATION
143RD CCSQ SEATTLE ANGSANG

SCADDWGI6O14T6O SEATTLE WASHINGTON FJM
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FINAL

IRP SITE 1
BURIAL SITE

100

SCALE IN FEET

LEGEND

VAPOR SAMPLE

EXISTING MONITORING WELL
JULY 1998

TOPOGRAPHIC CONTOUR
LINE FT AMSL
LOCATION APPQXIMATE

GGASOUNE UST
DDIESEL UST
OWS OILWATER
SEPARATOR

SVS4OPEN SP539
GRASSGRAS

SOUTH WILLOW STREET

FIGUIE

SCADDWIOI4I8O5I 4IO

C3

STATION BOUNDARY

201 BUILDING

PHASE II RI SOIL VAPOR
SAMPLING LOCATIONSLOCATION

143RD CCSQ SEATTLE ANGSANG
SEATTLE WASHINGTON ERM
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IRP SITE

BURIAL SITE

STRATAPROBE LOCATION

PASI SOIL BORING
LOCATION

MONITORING WELL

TOPOGRAPHIC CONTOUR
LINE FT AMSL
LOCATION APPROXIMATE

GGASOLINE UST
ODESEL UST
OWS OILWATER
SEPARATOR

STATION BOUNDARY

2C1 BUILDING

PHASE II RI SOIL AND GROUNDWATER

FIGURE C4 SAMPLING LOCATIONSLOCATION JIL
143RD CCSQ SEATTLE ANGSANG

5CADDTGOC14I6C SEATTLE WASHINGTON EB14

FINAL

100

SCALE IN FEET
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COMMUNICATIC NS
ADMINISTRATION

MW8
OPEN SPACE

CRASSCRAS

13
LEGEND

MONITORING WELL

TOPOGRAPHIC CONTOUR
UNE FT AMSL
LOCATION APPROXIMATE

GGASOLINE UST
DDIESEL UST
OWS OILWATER
SEPARATOR

IRP SITE

STATION BOUNDARY

201 BUILDING

PZ

I1NAL

100

SCALE IN FEET

IRPSITE1
BURIAL SITE

SOO6PZ

FORMER

STORAGE

TANKSJJ

BSOO5PZ

ASPHALT

BLDG 201

13

FORMER WASHRACK

LOCATION

MW3 FORMER USTSUST

ASPHALT

MW
MW6

MW5

SOUTH WILLOW STREET

GROUNDWATER MONITORING WELL

FIGURE C5 LOCATIONSLOCATION

143RD CCSQ SEATTLE ANGSANG
SCDDGEO6L416O SEATTLE WASHINGTON ELL1
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C
CD

FINAL
TABLE CIPHASE REMEDIAL INVESTIGATION SAMPLING PROGRAM143RD CCSQ SEATTLE ATJGSATJG SEATTLE WASHINGTON

SITE MATRIX SANAP11ZAGMETHOD

ZJJ 1IP1NSF4 IESEEAL QAQC SAMPLESSAMPLE

TRFP RINSATE FIELD PLELDBLANK BLANK BLANK DUPLICATE MSMSB

MATRIX TOTAI

BACKGROUND

SUBSURFACE SOIL

LOCATIONSLOCATION

SOIL ILORINGSILORING

SOD HEADSPACESCREENING USINGPIDFIELD TPH
SOILCLASSIFICATION

PP METALSMETAL 305060106020 7470

10

SVOCSSVOC 35508270 10

TPH WTPIIHCJ 10RADIONUCLIDESRADIONUCLIDE SM7110AB 90319040

10

GROUNDWATER
RI MWPASI MW

MONITORING WELLSWELL

PER ROUND

TEMPERATURE
PI

SPECIFICCONDUCTANCE
TURBIDITY

PP METALSMETAL 601060207470
VOCSVOC 50308260

SVOCSSVOC 35508270

TPH WTPHIICID1RADIONUCLIDESRADIONUCLIDE SM7I10AI3 90319040

IRP SITE
NO1

SUBSURFACE SOIL

LOCATIONSLOCATION

SOIL BORINGSMW BORING MW

SOIL HEADSPACESCREENING USINGPID FIELD TPH
SOILCLASSIFICATION

PP METALSMETAL

305060106020 7470

16 19

TPI1 WTPILTICID 16 19

VOCSVOC 50308260SVOCSSVOC 35508270 16 19RADIONUCLIDESRADIONUCLIDE SM7110AL3 90319040

16 19

STORM SEWERCATCH BASINSEDIMENTSSEDIMENT
LOCATION

GRABSAMPLESGRABSAMPLE

FLEADSPACESCREENING USINGPIDI FIELD TILL

PP METALSMETAL 305060106020 7470

TPU WTPHHCIDFLSVOCSSVOC 3550 8270VOCSVOC 50308260SM7110AB 903



FINAL
TABLE CIPHASE REMEDIAL INVESTIGATION SAMPLING PROGRAM143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

VOCSVOC 50308260

SVOCSSVOC 35508270

TPIL WRPLIHCIDSM7110AB 9031RADIONUCLIDESRADIONUCLIDE

VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUNDSVOCSSVOC SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND

PP METALSMETAL PRIORITY POLLUTANT METALSMETALTPH TOTAL PETROLEUM HYDROCARBONSHYDROCARBONQAQC QUALITY ASSURANCEQUALITY CONTROLMSMSD MATRIX SPIKEMATRIX SPIKE DUPLICATEUSEPA UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCY

PID PHOTOIONIZATION DETECTOR

RI REMEDIAL INVESTIGATIONPASI PRELIMINARY ASSESSMENTSITE INSPECTION

MW MONITORING WELLBLANK SAMPLESSAMPLE NOT INCLUDED IN MATRIX TOTAL

STATE OF WASHINGTON IPH ANALYSISANALYSI HYDROCARBON SCREENINGIDENTIFICA METHODSTATE OF WASHINGTON TPH ANALYSISANALYSI GASOLINEDIESELHEAV OIL QUANTIFICATION METHOD

SURFACE SOIL

10 LOCATIONSLOCATION

CECESCREENING USINGPID FIELD TPH
SOILCLASSIFICATION

IRP SITE GEOPROBE
FIELD LABNOCONT

RADIONUCLIDESRADIONUCLIDETEMPERATURE PH

SPECIFICCONDUCTANCE

SELECTED VOCSVOC

GROUNDWATER
RI MWSPASI MWS

10

80108020

TPH

MONITORING WELLSWELL

PER ROUND

22

SM7110ALI 9031 129040

PP METALSMETAL

WFPHHCID 601060207470 22TEMPERATURE
PH

SPECIFICCONDUCTANCE TURBIDITY

25
25

C



FINAL
TABLE C2PHASE II REMEDIAL INVESTIGATION SAMPLING PROGRAM143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

MATRIX SAMPLING METHOD

FIELDPARAMETEI

TLABORATOTY PAIII

4XIA1YLICA1J METHOD

AP1 A1Z4IIW

QAQC SAMPLESSAMPLE TOTALLABORATORY ANALYSESANALYSE
52

TRIPBIANK

RINSATE BLANK

FIELDBLANK

FIELDDUP

MSMSD

SOIL VAPOR STRATAPROBE 40LOCATIONSLOCATION NONE VOCSVOC USEPA 8021B 40

SOIL

STRATAPROBE 20LOCATIONSLOCATION ORGANIC VAPORSVAPOR

VOCSVOC IJSEPA 8260 20 27

TPH WTPHHCIDMW BORINGSBORING 5LOCATIONSLOCATION ORGANIC VAPORSVAPOR VOCSVOC USEPA 8260

GROUNDWATER

STRATAPROBE 20LOCATIONSLOCATION NONE VOCSVOC USEPA 8021B 20 26

EXISTING MWSNEW MWSQUARTERLY FOR YEA

SC TURBIDITY
PH TEMPERATUREDO REDOXPOTENTIAL

LOCSLOC USE PA 8260 52

C
I

VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUNDTPH TOTAL PETROLEUM HYDROCARBONSHYDROCARBONWTILTHCID WASHINGTON TPH HYDROCARBON IDENTIFICATION METHODQAQC QUALITY ASSURANCEQUALITY CONTROLDUP DUPLICATE SAMPLE

SC SPECIFIC CONDUCTANCEDO DISSOLVED OXYGEN CONTENTUSEPA UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCYMSMSD MATRIX SPIKEMATRIX SPIKE DUPLICATEMW MONITORING WELL

I



FINAL

TABLE C3

TRICHIOROETHENE DETECTED IN

GEO PRO BESTRATAPROBE GROUNDWATER SAMPLESSAMPLE

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

SAMPLE LOCATION SAMPLE DATE TCE CONCENTRATION UGL
CFI 10896 ND

GP2 10896 37

GP3 10896 ND

GP4 10896 17

GP5 10896 41

GP6 10896 ND
GF7 10896 ND
GP8 108 96 ND
GP9 108 96 ND

GP10 10996 ND

GP11 10996 ND

GP12 10996 ND
GP13 10996 ND

GP14 10996 ND
GP15 10996 ND
GP16 10996 ND
GP17 10996 ND
GP18 10996 ND
GP19 10996 ND
GP20 109 96 ND

GF21 10996 ND
GP22 10996 ND
GP23 81398 ND

GP24 813 98 ND

GP25 81398 ND

GP26 81398 ND
GP27 81398 ND

GP28 81398 ND
GP29 81398 ND

GP30 813 98 ND

GP31 81398 ND

GP32 813 98 ND

GP33 81298 ND

GP34 81298 ND
GP35 81298 ND

GF36 81298 10

GP37 81298
GP38 81298 25

GP39 81298 ND
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FINAL

TABLE C3

TRICHIOROETHENE DETECTED IN

GEOPROBESTRATAPROBE GROUNDWATER SAMPLESSAMPLE

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

SAMPLE LOCATION SAMPLE DATE TCE CONCENTRATION UGL
GP4O 81298 ND
GP41 812 98 ND
GP42 81298 ND

GEOPROBE SAMPLESSAMPLE GP1 THROUGH GP22 ANALYZED BY USEPA METHOD 8010 STRALAPROBE

SAMPLESSAMPLE GP23 THROUGH GP42 ANALYZED BY IJSEPA METHOD 8021B

TCE TRICHIOROETHENE

UGL MICROGRAMSMICROGRAM PER LITER

ND NOT DETECTED ABOVE METHOD REPORTING LIMIT

NOTE SHADEDBOLD VALUESVALUE EXCEED THE MTCA METHOD CLEANUP LEVEL UGL

KCSIIP4 41234



FINAL
TABLE C4

BSOO4PZ

TRICHIOROETHENE DETECTED IN GROUNDWATER MONITORING WELLSWELL143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON
8 MW9 MWB

NA NA NA

C
CN

ANALYZED BY USEPA METHOD 8260TCE TRICHIOROETHENEIIGI MICROGRAMSMICROGRAM PER LITER

NA NOT ANALYZED

ND NOT DETEDED ABOVE METHOD REPORTING LIMITDUPIKATE SAMPLE RESULTSRESULT

NOTE SHADED 101 VALUESVALUE PCCECL THE ITA METHOD CLEANUP V1

SEE ABLE BI FOR MONITORING WELL CONSTRUCTION DETAILSDETAIL AND INSTALLATION DATESDATE

DATE

TC ONCI NTRTICBACKGROUND WELLSWELL

91796 NDND NA101896 NA

OO6PZ ND

ND NA NA ND

NA NA NA

ND ND 39

NA

ND

NA

NA

NA NA

121796 NA ND NA NA ND ND ND 27 ND NA NA NA NA NA1141597 ND ND ND ND ND ND ND 34 ND NA NA NA NA NA4101197 ND ND ND ND ND ND 32 NDND NA NA NA NA NA710 1197 ND ND ND ND ND ND 28 21 ND NA NA NA NA NA91298 ND ND ND ND ND ND ND 20 ND 30 ND 30 ND ND11242598 ND ND ND ND ND MDND 34 30 38 33 ND ND2242599 ND ND ND ND ND MD 26 26 ND ND ND 8387 ND ND5181999 ND ND ND ND ND ND 29 ND 57 ND 1921 ND ND
NA
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FINAL
TABLE D1IDENTIFICATION OF CONTAMINANTSCONTAMINANT OF CONCERN IN SOIL1

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

CONSTITUENT DETECTED

PROJECTSCREENING GOAL UNITSUNIT

CONFIRMED COCV YN

4LIRUON

IMAX1INUMSITESPECLFBEKGROUNDCFLCENTR DETECTED

IT MAXIMUM SCNEENLNGCONCENTRATION DETECTED

MAXIMUM SLTECHSRACTSRLZAFLOCONCENTRATION DETECTEDBIS2ETHYLHEXYLPHTHA 714 MGKG NO OCCURRENCESOCCURRENCE ABOVE THE FSGSUSPECTED LAB CONTAMINANT NOT DETECTED NO FIELD SCREENING FOR SVOCS DETECTSDETECT SBOSSBO FT 9FT LEGSLEG ON

101696 39NGJKGTPI1GASOHNE 100 MGKG NUOCCIIRRENCESABOVET NOLDETECTED IMMUNOASSAYFIELDTECHTPH 100 PPM

2DETECTS2DETECT MAXIMUMSS10O5FTBGMAXIMUMSS10O5FTBG
ON

101796 35MGKGTPHDIESEL 200 MGKG NO OCCURRENCESOCCURRENCE ABOVE THE LSG NOT DETECTED LMMUNOASSUY FIELD TECHNIQUE MAXTPIIO 100 PPM

DETECTS MAXIMUM 5507TH 0511 LEGSLEG

ON

101796 70MGKGTPHHEAVY OIL 200 MGKG MO OCCURRENCESOCCURRENCE ABOVE THE P5G NOT DETECTED IMMUNVASNAY FIELD TECHNIQUE MAXTPFI 100 PPM

DETECTS MAXINSUOSMAXINSUO 5509TH 05 FT LEGSLEG

ON

101796 III MGKGTRICHLOROETHENE 05 MGKG NO OCCURRENCESOCCURRENCE ABOVE THE P93PRESENCE LIKELY DUE TO

VOC IMPARTSIMPART

TO

GROUNDWATER

NOT DETECTED NO COMPOUNDSPECIFIC FIELDSCREENING FOR VOC

DETECT MW3 FT 911 LEGSLEG ON

101696

017 MGKG

GROSSGROS ALPHA PARTICLEACTIVITY

9 PCIG LER LETTER DATED 050997 FROM THE

STATE OF WASHINGTON DEPARTMENT OFHEALTH DIVISION OF RADIATIONPROTECTION RADIATION IN SOUL ISPRESENT AT

BACKGROUND LEVELS

DETECTSDETECT MAXIMUM SB3 3 FT

BGS ON

101596 128 PCTG

NO FIELD SCREENING FOR RADIONUCLIDESRADIONUCLIDE 25 DETECTS MAXIMUM FT 5805 311 LEGSLEG

ON

101596 162 PCIG

GROSSGROS BETA PARTICLE ACTIVITY 161 PCIG PER LETTER DATED 050997 FROM THE

STATE OF WASHINGTON DEPARTMENT OF

LFEATTH DIVISION OF RADIATIONPROTECTION RADIATION IN SOUL ISPRESENT AT

BACKGROUND LEVELS

DETECTSDETECT MAXIMUM 501 9 FT

LEGSLEG ON

101596 166 PCIG

NO FIELD SCREENING FOE RADIONUCLIDES 25 DETECTS MACSATURN FT SB09 911 BGS

ON

101696 229 PCSG

RADIUM226 077 PCILG PER LETTER DATED 050997 FROM THE

STATE OF WASHINGTON DEPARTMENT OFHEALTH DIVISION OF RADIATIONPROTECTION RADIATION AN

SOIL ISPRESENT AT

BACKGROUND LEVELS

DETECTSDETECT MAXIMUM S82 07 FT

LEGSLEG ON

101596 088 PCIG

NO FIELD SCREENING FOR RADIONUCLIDES 25 DETECTS MAXIUNUNE FT 5007 30 LEGSLEG

ON

101596 37 PCSG

RADTIAM221T 11191 PCIG PER LETTER DATED 050997 FROM THE

STATE OF WASHINGTON DEPARTMENT OFHEALTH DIVISION OF RADIATIONPROTECTION RADIATION IN SOIL ISPRESENT AT BACKGROUND LEVELS

DETECTSDETECT MAOAMUM SBI 0711

LEGSLEG ON

101596 34 PCIG

NO FIELD SCREENING FOR RADU000CLIILESRADU000CLIILE 25 DETECT5 OIAEOIUUOI FT SB TO FT SB II 9

IT BGS ON

101596 29 PCIG

ARSENIC 20 MGKG NO OCCURRENCESOCCURRENCE ABOVE THE NC DETECTSDETECT INASIIIAUM S83 3 FTBGNONLO1596 87MGKG

NO TIELD SCREENING FOR METALSMETAL 14 DETECTSDETECT NUIXIMNUM 5809 DUP FT 3TT

LEGSLEG ON

101696 OESGTCGCADMIUM MGKG NO OCCURRENCESOCCURRENCE ABOVE THE FOG NOT DETECTED NO FIELD SCREENING FOR METALS DETECT 5004 FT 31T LEGSLEG ON

101596 00OUPJKGCHROMIUM 100 MGKG NO OCCURRENCESOCCURRENCE ABOVE THE TSL DETECTSDETECT MAXIMUM SB3 FT FT

BGSON 101596 17MGKG

NUT FIELD SCREENING FOR METALSMETAL 16 DETECTSDETECT NUAVIOSANU FT COOSCOO OTT HGC AT101596 TSUNGKGCOPPER 2960 MG KG NO OCCURRENCESOCCURRENCE ABOVE THE P5G DETECTSDETECT MAOIMUM SB2 5 FT

BGNON 101596 20MGKG

NO FIELD SCREENING FOR METALSMETAL 16 DETECTSDETECT MAXIMUM FT SB 04TH 3FT LEGSLEG ON01596 35NSGTCG

CE
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FINAL
TABLE D1IDENTIFICATION OF CONTAMJAGTSCONTAMJAGT OF CONCERN IN SOIL1143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTONPROJECTENTNGDETECTED GOAL

I
UN1TI

CONFIRMED COC VN

1J PTJ IJBACKGROUND CONCENTRATION MAXIMUMSMAXIMUM SCREENING MAXIMUM SITECHIRACTERLZATLO

250 MGKG NO OCCURRENCESOCCURRENCE ABOVE THE P5G DETECTSDETECT MAXIMUM SB2 FT

CONCENTRATION DETECTED

NO FIELD OR METALS

CONCENTRATION DETECTED

LB DETECTSDETECT INAXIMUNI TH SB09 DUG 311

FIGSFIG ON

101696 250 MGKG1600 MGKG NO OCCURRENCESOCCURRENCE ABOVE THE P5G

BGS ON

101596 33 MGJKGDETECTSDETECT MAXIMUM 503 FT

SCREENING
NO FIELD FOR METALSMETAL

400 MGKG NO OCCURRENCESOCCURRENCE ABOVE THE P5G

1G5 ON

101596 14 MGKGDETECTSDETECT MAXIMUM SB3 FT

ON

101596 MGKG

NO FIELD SCREENIOG FOR METALS

16 DETECTSDETECT MAMMUM SBOSSBO 9FT FIGSFIG ON101596 24 MGKGDETECTSDETECT MAXIMUM SB04 5006 31IJ

FIGSFIG ON

10I596 15 MGKGIBDETECTSIBDETECT24000 MGKG NOOCCUNCESABOVE 9DEHMOJMUMS025FT NOUELDSREENINGMORMETBASED ON

PHASE REMEDIAL INVESTIGATION DATA

NOTE NUMBER OF DETECTSDETECT INCLUDESINCLUDE THOSE ASSOCIATED WITH PRIMARY SAMPLESSAMPLE ONLY DUPLICATE SAMPLESSAMPLE ARE NOT INCLUDED IN THISTHI NUMBERNOTE FOR THE RADIONUCLJDESRADIONUCLJDE THE NUMBER OF DETECTSDETECT DOESDOE NOT INCLUDE NEGATIVE VALUES

COC CONTAMINANT OF CONCERNIT BGS FEET BELOW GROUND SURFACEMGKG MILLIGRAMSMILLIGRAM PER

KILOGRAMPCIG PICOCURIESPICOCURIE PER GRAMISG PROJECT SCREENING GOALSVOC SEMIVOLA TILE ORGANIC COMPOUNDTPH TOTAL PETROLEUM HYDROCARBONSHYDROCARBONVOC VOLATILE ORGANIC COMPOUND



FINAL
TABLE D2IDENTIFICATION OF CONTAMINANTSCONTAMINANT OF CONCERN IN GROUNAWA TER1

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

CONSTITUENT DETECTED

POJECTSCREENING
GOAL NIL

CONULRMD COCV INR4

C MMUUISPDFL0 ANDCCREATRATFDIL3I DETCTED 4FL1 MAXIMUM SCREENINGCOISCENFRATLOM DETECTED MAXIMUM SITECHARACTERIZATIOCONCENTRATION DETECTEDACETONE 800 TG NO URRENCESURRENCE ABOVE THE PSG NOT DETECTED NOT DETECTED DETECTSDETECT MAXIRTISM MW3 DXLI OO101896 2OTAGLBENZENE TGL BESZENE COMPLIESCOMPLIE WITH TCFRCA METHOD

AND FEDERAL MCI CFLTERTA BASED ONSTATISTICAL SCREENTTTG EVALAALLON AT THE DATA

NOT DETECTED CEOPROBE SAMPLE COLLECTED 100896DETECTSDETECT MASITTXSIM CT 76

MG

NOT DETECTED

11DICHIOROETHANE 800 TGL NO NCCOREEERE ABOVE TINE P51 DETOI BSIX34PZ EN

091996OSTSJJL

NOT DETECTED NOT DETECTED12DICHLOROETHANE TGL NO OCURARRENURSOCURARRENUR ABOVE THE PSG NOT DETECTED CEOPEOBE SAMPLE COLLECTED 100896DETECT0GP3 24 MGL

NOT DETECTEDCIS12DICHLOROETHEN 70 PGL NO ORCORRENCESORCORRENCE ABOVE THE P01 NOT DETECTED GEOPROBE SAMPLE COLLECTED 100890 DETECTSDETECT MAXITTSAM MW05 ONDETECTSDETECT MAOTMUM0CPL5 101896 56 TSGLOGJLETHYLBENZENE 30 TG NO OCCURRENCESOCCURRENCE ABOVE THE P51 NOT DETECTED UEOPROBE SAMPLE COTLECTTID 100896DETECT0GP5 99NRGL

NOT DETECTED

TETRACHLOROETHENE IGL NO URRENCESURRENCE ABOV THE P5G NOT DETECTED NOT DETECTED DETECT 8S0051Z ON

071197 47

EJLTOLUENE 40 TGL NO OCCURRENCESOCCURRENCE ABOVE THE P5G DETECTI MWI ON

011497 LI

MILL

CEOPROBE SAMPLE COLLECTED 100896DETECT0CP5 16 MGL

NOT DETECTED111TRICHLOROETHANE 200 TGL NO OCCURRENCESOCCURRENCE ABOVE THE FOG DETECTS MAXTNRSSTN DS084PZDIP ON

09179638 98L

GEOPROBE SAMPLE COLLECTED 100890DETECT GL22 NTGL

NOT DETESDETE TED

TRICHLOROETHENE GL ONE GEOPROBE SAMPLE EXCEEDSEXCEED 2A THEMICA METHOD ACLEATTUP LEVELMEET STATISTICAL UNTERI BR COMPTIUACE

NOT DETECTED CEOPROBE SAMPLE COLLECTED 100896 DETECTSDETECT MAXIMUM MW4 OR3DETECTSMASIMSM0CL 17 101896 39TAGLMG

1351 NMETHYLBENZERTE 0507 UGL NO OCCURRENCESOCCURRENCE ABOVE THE FOG NOT DETECTED NOT DETECTED DETECTS BST55LZ AOD BS086FZON09179603JLXYLENESXYLENE 20 PGL NO OCCURRENCESOCCURRENCE ABOVE THE FOG NOT DETECTED CEOPROBE SAMPLE COLLECTED 100896DETECT0GP22 7M8L

NOT DETECTED

GROVSGROV ALPHA PARTICLE ACTIVITY 15 PCIL
PCI

PCI

NO OCCURRENCESOCCURRENCE ABOVE THE FOG REFLECTSREFLECT

AREA BACKGROUND DETECTSDETECT MAXIMUM MW1 OTT121796 39 POL

NO LIVID SCREENING LOT RADIONUCLIDESRADIONUCLIDE 19 DETECTSDETECT R005TMUTV MWO4ORPOLGROSSGROS BETA PARTICLE ACTIVITY 113 15 DETECTSDETECT FOG REFLECTSREFLECT AREABAUKGROAND DETECTSDETECT MAXIMUM 8SOT4PZ ON121796 132 FIC1T DETECTSDETECTPSC

NO LIVID SCREENING FOR RADTOTRNCLIDES 28 DETECTSDETECT TNONTMUM B5IXI5PZ ON09179620 PCII 15 DETECTSDETECTPINGRADIUM226 NO OCCURRENCESOCCURRENCE ABOVE USE FOG REFLECTSREFLECT

AREA BACKGROUND DETECTSDETECT MAXTMUM MWI ON011497 035 PCIL

NO FIELD SCREENING FOR

RADIONURLIDESRADIONURLIDE 28 DETECTSDETECT MAXIMUM MWWOO010597 AND MWOSMWO 00011497

021 PCTLRSDIUM 226 AND 228 PCIL
PCI

NO OCCARTEOCEX ABOVE THE PIG REFLECTSREFLECT

AREA BOCKGEOSND ODETARCISODETARCI MACIMSIST 0MWI ON011497 066 POL

NO FIELD SRREXONG FOR RADIONO LIDESLIDE LIT DETECTSDETECT ORENNSUNR MWCT DOPF

ON

101896 PCILRADIUM228 NO OCCURRENCESOCCURRENCE ABOVE THE P5G REFLECTSREFLECT

AREA BUCKGROSND DETECTSDETECT MAOLOAM 0MW BIT011497 031 PCTL

NO FIELDS REM NG

FOR RADTOU INDEX 24

DETRX TO NRANRTTCRV MW03 DSPF

ON

101090 102 POLL

C
CO



BASED ON

PHASE REMEDIAL INVESTIGATION DATA

NOTE NUMBER OF DETECTSDETECT INCLUDESINCLUDE THOSE ASSOCIATED WITH PRIMARY SAMPLESSAMPLE ONLY DUPLICATE SAMPLESSAMPLE ARE NOT INCLUDED IN THISTHI NUMBERNOTE FOR THE RADIONUCIIDESRADIONUCIIDE THE NUMBER OF DETECTSDETECT DOESDOE NOT TRICLUDE NEGATIVE VALUES

NOTE MONITORING WELLSWELL WERE SAMPLED DURING TOTAL OF OR

GROUNDWATER MONITORING EVENTSEVENT DEPENDING ON

THE DATE OF INSTALLATION

WELLSWELL INSTALLED AS

PART OF THE PASI BSX4PZ THROUGH BSOO6PZ WERE SAMPLED TIMESTIME 91796 01141597 0491197 AND 07101197WELLSWELL INSTALLED AS

PART OF THE RI MWI THROUGH MW5 WERE SAMPLED TIMESTIME 10151896 121796 01141597 0491197 AND 07101197

CD

COC CONTAMINANT OF CONCERN

FT BGS FEET BELOW GROUND SURFACEPCIL PICOCURIESPICOCURIE PER

LITER

PSC PROJECT SCREENING GOALSVOC SEMIVOLATILE ORGANIC COMPOUND

TPH TOTAL PETROLEUM HYDROCARBONSHYDROCARBONVOC VOLATILE ORGANIC COMPOUNDMICROGRAMSMICROGRAM PER

LITERMICA WASHINGTON STATE MODEL TOXICSTOXIC CONTROL ACTMCL MAXIMUM CONTAMINANT LEVEL

CONSTITUENT DETECTED

FINAL
TABLE D2IDENTIFICATION OF CONTAMINANTSCONTAMINANT UCONCERN IN

GROUNDWATER143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

ROJEETSCREENINGGOAL UIIITSUIIIT

CONFBINED COC14YN

4JJ DEDLJ49 MAX1MUZNSCREENNACNCENFRAFTON UETECIOJIGL SASPECTED ANOMALO DATA LOW LEVEL

DETECT OCCURRED IN THE BENT SAMPLECOLLECTED AT MW5 BUT HAI NOT

BEEREPENTED

NOT DETECTED NO HELD CREENUNG FOR METAL DETECT MWOSMWO ON

12179661GL

1000 TGL NO OCCORRESCE ABOVE 11W RS RENERT

AREA BTEIC97OUND DETECT MAXIM MWI ON17119719 PALL

NO FIELD CREEMNG FOR METALS DETECT MASN00 ON04109720 UGL100 IGL
ISGL

NO OCCANENCE ABOVE THE PSC REFLECTIREABACKGOOUND DETECT MAXMONSMAXMON 0MWION041197 I3ITL

NO FIELD SCREEMNG FOR METAL 20 DETECTSDETECT 0MW 0200010097201JL

5000 NO OCCURRENCE ABOVE THE

FOG REFLECT

NCA KAKGENED 2DETECT NAXMOM MW1 05OS4PZ NFL

010497 61 PALL

NO FIELD ICREEMOG FOR ETAL DETECT MW04 ON

011497 270PALL
MAXIMUM SLTECBARACTERLZAFLONCONCENTRATION DETECTED
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